Developmental proteomics in soybean embryos by Flack, Andrea Dawn
Retrospective Theses and Dissertations Iowa State University Capstones, Theses and Dissertations 
1-1-2002 
Developmental proteomics in soybean embryos 
Andrea Dawn Flack 
Iowa State University 
Follow this and additional works at: https://lib.dr.iastate.edu/rtd 
Recommended Citation 
Flack, Andrea Dawn, "Developmental proteomics in soybean embryos" (2002). Retrospective Theses and 
Dissertations. 19848. 
https://lib.dr.iastate.edu/rtd/19848 
This Thesis is brought to you for free and open access by the Iowa State University Capstones, Theses and 
Dissertations at Iowa State University Digital Repository. It has been accepted for inclusion in Retrospective Theses 
and Dissertations by an authorized administrator of Iowa State University Digital Repository. For more information, 
please contact digirep@iastate.edu. 
Developmental proteomics in soybean embryos 
by 
Andrea Dawn Flack 
A thesis submitted to the graduate faculty 
in partial fulfillment of the requirements for the degree of 
MASTER OF SCIENCE 
Major: Plant Physiology 
Program of Study Committee: 
Martin Spalding (Major Professor) 
Mark West gate 
Paul Scott 





Iowa State University 
This is to certify that the master's thesis of 
Andrea Dawn Flack 
has met the thesis requirements of Iowa State University 
Signatures have been redacted for privacy 
111 
TABLE OF CONTENTS 
ABSTRACT v 
INTRODUCTION 1 
Soybean Embryo Development 1 
Regulation of Product Partitioning 8 
MATERIALS AND METHODS 16 
Growing Conditions 16 
Flowering Date Determination 16 
Harvesting 1 7 
Protein Extraction 18 
Isoelectric Focusing 19 
Second Dimension 19 
Protein Spot Determination and Comparison 20 
Protein Identification 21 
Database Formation 23 
RESULTS 24 
Harvesting and Protein Extraction 24 
Two-Dimensional Gel Electrophoresis 25 
Spot Comparison 26 
Reproducibility of Two-Dimensional Gel Electrophoresis 30 
Protein Identification 31 
DISCUSSION 34 
Two-Dimensional Gel Electrophoresis 36 
Protein Expression Pattern Formation 39 
Protein Identification 40 
Future Proteomic Work 44 
CONCLUSIONS 46 
APPENDIX A. AVERAGE SPOT QUANTITY AND STANDARD DEVIATION 47 
APPENDIX B. 13 DAF SPOT QUANTITIES 82 
APPENDIX C. 1 7 DAF SPOT QUANTITIES 99 
APPENDIX D. 21 DAF SPOT QUANTITIES 117 
APPENDIX E. 24 DAF SPOT QUANTITIES 135 
APPENDIX F. SPOT IDENTIFICATION 152 
IV 
APPENDIX G. IDENTIFICATION REPRODUCIBILITY 







In soybeans, incoming carbon is fixed into the three major storage products of 
protein, oil, and carbohydrates. However, little is known about control of the partitioning of 
that carbon. Interdisciplinary research will be conducted on various levels, including mRNA, 
proteins, and metabolites, to elucidate the control of carbon partitioning. The mRNA 
accumulation pattern can be analyzed using microarray technology. The functional proteome 
can be studied using proteomics. And metabolic profiling will lead to a better understanding 
of how biological functions occur. Through the use of a parent line and nearly isogenic lines 
of soybeans, key points of regulation in soybean seed determination will be discovered. 
This study includes the use of proteomics in the commercially available soybean 
parent line, Evans. Proteomics, which was done using standard two-dimensional gel 
electrophoresis, is the study of an organisms' functional proteome. Early stages of seed 
development were studied in which thirty-seven different protein expression patterns were 
generated from the 1551 total protein spots present in the study. A total of 990 protein spots 
were excised from the gel for identification. There were 225 spots that were sampled 
multiple times. Of those 225 spots, 108 offered identical identifications. Of the remaining 
117 spots, 56 had one or more putative identifications that were poor, 49 lacked any peptide 
mass fingerprint homology, and 12 had a combination of poor and non-existent 
identifications. The remaining 624 were given putative identifications. 
The reproducibility of protein spot presence in the two dimensional gel was also 
tested. It was found that in the 13 days after flowering (DAF) sample, 691 total spots were 
present of which 23.2% were present in two or less while 76.8% were present in three or 
more of the five total gels chosen the represent the sample. In 17 DAF, 712 total protein 
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spots were detected with 9.5% present in two or fewer gels and 90.5% present in three or 
more of the five total gels chosen to represent the sample. In 21 DAF, 725 total protein spots 
were detected with 4% present in two or fewer gels and 96% in three or more of the five total 
gels chosen to represent the sample. For 24 DAF, a total of 780 protein spots were detected 
with 9.9% being present in two or fewer gels and 90.1 % in three or more of the five total gels 
chosen to represent the sample. Thus the reproducibility of the gels proves to be quite high. 
Thirty seven different protein expression patterns were generated using GeneSpring 
software. These gene expression patterns could be grouped into similar patterns. Four of the 
expression patterns were the result of expression at only one of the four time points selected. 
There are six groups that are present at 13 DAF and show an increasing trend, with variation 
in the middle time points. Four groups show an overall.decreasing trend after being detected 
at 13 DAF. Six groups show an increasing trend, however are not present at the 13 DAF 
time point. An additional six groups show a decreasing trend from their presence at 13 DAF 
to zero by 21 or 24 DAF. Two groups have peak expressions at the 13 and 21 DAF time 
point with variation of expression for the 17 and 24 DAF. One group shows peak expression 
values at 17 and 24 DAF time points with variation in expression levels at 13 and 21 DAF. 
Three groups show peak expression at 13 and 24 DAF with variations in the expression at 17 
and 21 DAF. Three groups show peak expression at the middle time points of 17 and 21 
DAF with variations in the expression at 13 and 24 DAF. The two remaining groups of 
similar overall expression pattern with variations at the 17 and 21 DAF time points. 
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INTRODUCTION 
Soybeans, a major world source of food for humans and animals, are of important 
economic concern. The United States produces approximately half of the world's soybean 
supply. Soybeans account for $2.18 billion dollars in Iowa's economy. In 2000, the state of 
Iowa ranked second in the nation in production of soybeans with 459 million bushels of 
soybeans harvested from 10. 7 million acres of farm ground (Iowa Department of 
Agriculture). These soybeans account for 66% of the world's supply of vegetable proteins 
and 25% of the world's supply of oil (Bewley and Black, 1994). To better meet the world's 
increasing demand for soybeans, it is imperative to understand soybean seed composition and 
how it is controlled. This knowledge will allow farmers to produce soybeans that contain 
more or less protein, oil, and carbohydrates as the demand dictates. 
Soybean Embryo Development 
Understanding embryo development is crucial in understanding how incoming carbon 
is partitioned into the storage products of starch, protein, and oil within the embryo. Upon 
fertilization of a flower at a node, the development of a pod begins. It is within this pod 
where the embryo, encased in a seed coat, will develop. 
Embryo development, or embryogenesis, begins when a zygote is formed by the 
fertilization of an egg. This zygote is a result of double fertilization, which is common in 
plants, and which occurs when a sperm nucleus fuses with an egg cell, and another sperm 
nucleus fuses to the two polar nuclei. The fertilized egg is then referred to as a zygote. The 
zygote is nourished by maternal sources, and nutrients are stored in the embryonic and extra-
embryonic structures. Polarity of the zygote is important and determined early in 
development (Laux and Jurgens, 1997). The zygote elongates along the embryo axis and 
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divides, with the first divisions being asymmetrical and giving rise to a smaller apical cell 
__ ~g_ aJwge_r _basalcell. __ The apical cell becomes the proembryo and later the embrJo, once 
protoderm cells appear. The basal cell develops into the suspensor, which anchors the 
embryo to maternal tissue, enabling the embryo to get the needed nutrients for proper 
development (Laux and Jurgens, 1997). Once sufficient divisions have generated a four-cell 
stage proembryo, additional cell divisions take place in longitudinal and transverse 
orientations, leading to the formation of the globular embryonic stage. Different, progressive 
stages in embryo development are typically described based on their appearance (Figure 1 ), 
e.g., the globular, heart, torpedo, and walking stick stages (Wolpert, 1998) . 
... ~ --
@~ ;i;.:;r.;.:-: _-~ -... 
Globular Heart Torpedo 
Developmental stages 
- ,.:. -·-~ ·. 
Walking stick 
Figure adapted from Wolpert, Lewis (1998) "Principles of 
Development" Oxford University Press 
Figure 1. Progressive stages of embryo development 
In the globular stage, there are three fundamental cell layers, Ll, L2, and L3, but no 
organs have yet formed (Satina et al., 1940). The Ll layer refers to protoderm cells that give 
rise to the epidermis. Protoderm cells are first present in the globular stage of the embryo 
and mark the change from proembryo to embryo. The L2 layer refers to ground meristem 
cells, which accumulate storage products, such as proteins, lipids, and carbohydrates, and 
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also give rise to the subepidermal and cortical parenchyma cells. The final layer of cells, L3, 
refers to procambium cells, which are the progenitors to vascular tissue (Howell, 1998). At 
the end of the globular stage, the embryo begins to form rudimentary organs, such as the 
cotyledons and the axis system, thus giving shape and form to the embryo. These shape 
changes are mainly due to the formation of cotyledons and lead to the descriptive 
terminology used to describe the various embryonic stages. 
The formation of the shoot apical meristem (SAM) and the root apical meristem 
(RAM) are two important events in embryo development. The cells that comprise the RAM 
come from the pro embryo and the upper region of cells in the suspensor. Organization of the 
RAM occurs at the beginning of the heart stage of development, during which the hoypocotyl 
will elongate and the cotyledons will begin to develop. The cells of the SAM are from the 
Ll, L2, and L3 layers of cells described above. The SAM will form between the cotyledons 
at the end of the heart stage (Scheres et al., 1994). 
In order to understand embryo development, extensive research has been carried out 
with numerous mutants in various plant species, principally in A. thaliana. Two main classes 
of mutants that have been studied are embryo lethal mutants and embryo pattern mutants. 
Embryo lethal mutants have a blockage or mutation in processes necessary for embryo 
viability and development, and many of these have been found to occur in developmental 
regulators or metabolic genes. For example, biol mutants of A. thaliana arrest embryo 
development at the early heart stage and can be rescued with biotin. The bio 1 gene is 
involved in the biosynthesis of biotin, thus a mutation in this gene will lead the inability to 
synthesize biotin, which is required for viable growth and development of the embryo 
(Franzmann et al., 1995 ). Another embryo lethal mutant in A. thaliana is the raspberry 
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mutant, which blocks embryo development past the globular stage (Yadegari et al., 1994). A 
third example of an embryo lethal mutant is twin, which produces two to three embryos at the 
same time (Vernon and Meinke, 1994 ). Embryo pattern mutants have mutations in genes 
that are important for the pattern formation of the embryo. There are two different types of 
embryo pattern mutants; apical/basal axis mutants and radial axis mutants. An example of an 
apical/basal mutant is Gnom/emb30, which is defective in establishing apical/basal polarity 
(Mayer et al., 1993 ). An example of a radial axis mutant is knolle, which has a mis-
orientated epidermal cell layer and exhibits abnormal cell divisions (Lukowitz et al., 1996). 
Both the embryo lethal and embryo pattern mutations alter fundamental aspects of the 
embryo body plan (Howell, 1998). 
Fertilization of an egg starts not only the process of embryo development, but also 
seed development. Seeds ensure the spread and survival of higher plant species. True seeds 
are protected by seed coats and have nutrient reserves for the embryo during germination and 
early plant development. Seeds typically go through a period of dormancy prior to 
germination. Because of this, seed will accumulate storage products to help maintain the 
viability of the embryo (Howell, 1998). 
In soybeans, seed development is separated into four parts or stages: morphogenesis, 
maturation, desiccation, and germination. Morphogenesis refers to early stages of embryo 
development, when the embryo and extra-embryonic tissues, like the endosperm, are formed. 
This typically occurs at 1-20 days after flowering (DAF) at the node (Goldberg et al., 1989). 
During this time, the levels of the major storage products, proteins, oils, and carbohydrates, 
start to increase. At the end of this stage, carbohydrates, or starch, comprise 13 to 15%, oils 
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5% and proteins approximately 40% of the total dry weight of the developing seeds (Yazdi-
Samadi et al., 1977). 
The second stage of seed development is maturation, when large amounts of storage 
products are formed and accumulate. Some of the stored proteins serve as nutrient sources 
for the developing embryos. Two major groups of genes are active in this stage: genes that 
encode storage proteins and genes that encode late embryonic abundant (LEA) proteins. 
LEA proteins are synthesized late in maturation and early post-abscission stages (Dure, 
1985) . At least some of the LEAs apparently serve to protect the seed from water and 
freezing stress as well as desiccation (Soulages et al., 2002). 
The two main storage proteins in soybean embryos are glycinin and ~-conglycinin, 
which make up 55-75% of the total soluble protein content in a mature embryo (Murphy and 
Resurreccion, 1984). Typically they are referred to as 11 S and 7S, respectively, where the S 
refers to the sedimentation coefficient. Each is made up of a number of subunits. For 
example, glycinin consists of multiple acidic and basic subunits. The acidic subunits have an 
isoelectric point (pl) of approximately six and a molecular mass that varies from 33 to 42 
kilodaltons (kDa). A single disulfide bond links the acidic subunit to the basic subunit, 
which have a pl of approximately 9 and a molecular mass that varies from 19 to 23 k:Da. The 
hexameric complex ranges in molecular mass from 320 to 400 k:Da. The ~-conglycinin 
protein is more varied in structure. The trimeric complex varies in molecular weight from 
145 to 190 kDa. It contains no cystiene, therefore the polypeptides are not linked by a 
disulfide bond (Bewley and Black, 1994; Lei et al., 1983). 
Maturation typically takes place between 40 and 100 DAF (Goldberg et al., 1989). 
Starch makes up approximately 11-13 % of the final seed dry weight. Its accumulation 
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reaches a maximum peak at 40 DAF and then starts a steady decline until just prior to the end 
of seed maturity. At 40 DAF, the percentage of oil has increased to approximately 20% of 
the total dry weight, and stays fairly constant through the remainder of seed development. 
The protein, as a percent of total dry weight of the seed, stays fairly constant from the prior 
stage at approximately 40%. However, it is important to note that the amounts of protein 
and oil increase dramatically from 20 to 40 DAF, since it is the percent of the total amount 
that stays relatively constant (Y azdi-Samadi et al., 1977). 
The third stage in seed development is desiccation. This occurs when the ovule 
abscises and the seed is cut off from the maternal tissue. This results in the drying and 
initiation of dormancy of the seed, which allow the seed to be dispersed prior to germination. 
There appear to be no significant changes in gene expression due to drying of the seed 
(Comai and Harada, 1990). The proteins that are expressed in the dry seed are similar to 
those that are expressed in maturing embryos, but are different from those that are expressed 
at the time of germination. The final stage of seed development is germination. This breaks 
seed dormancy and allows a plant to develop (Howell, 1998). 
Alterations in the environment can have a profound effect on the development of 
soybean embryos. The effects of environmental changes vary and are often complex, 
however environmental stresses typically result in the reduction of seed, or embryo, number 
as well as quality. Examples of these stresses include, but are not limited to, high or low 
temperatures, water deficits, and nutrient deprivation. In many instances, plants will 
encounter more than one stress at a time. The combination of lack of water and high 
temperature is common in drought conditions. The combination of stresses, along with the 
duration of the stresses can lead to a magnification of a single stress' detrimental effects. 
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An important consideration for the effects of stresses is the stage in development where the 
stress occurs (Bewley and Black, 1994). In soybeans, water stress that occurs early in 
embryo development results in a decrease in the number of pods per plant, as a result of 
abortion and abscission due to the pods failure to expand. When water stress occurs later in 
development, the rate of photosynthesis decreases in the vegetative plant, which results in a 
reduction in the production of assimilates for the developing seed, thus decreasing the yield. 
The viability and vigor of the seed may also be compromised (Bewley and Black, 1994). 
Seed oil and protein responses to a limiting water stress, will vary with the time and duration 
of the stress. For example, a water deficit early in seed development that is followed by 
favorable conditions will lead to a decrease in seed protein and an increase in seed oil (Rose, 
1988). When water deficit occurs later is seed development, an increase in protein and a 
decrease in oil is observed (Westgate et al., 2000). 
High temperature stress typically leads to an a more rapid maturity of the plant. This 
in tum results in a shortened period of time for seed filling. Because of this, the total level of 
protein and starch production typically is reduced (Bewley and Black, 1994). Westgate, 
1995, found that temperature directly affected how sugar was partitioned into protein and 
oil. High temperatures were found to cause the carbon from sucrose to be incorporated into 
protein. Low temperature stress typically leads to both quantitative and qualitative changes 
in lipid reserves. If a non-lethal frost is experienced late in seed development, the seed coat 
often will not lose its green color. The remaining chlorophyll can contaminate oil extracted 
from the seeds, which requires processing to remove, reducing the profitability of the 
harvested soybean seed (Bewley and Black, 1994). Westgate, 1995, found that at low 
temperatures carbon from sucrose was incorporated into oil. 
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Regulation of Product Partitioning 
In soybean seed development, incoming carbon is fixed mainly into starch, oils, and 
proteins. However, very little is lmown about what controls the partitioning of that carbon 
into the various storage products. Interdisciplinary research is needed in order to understand 
this partitioning of carbon and its regulation. The research reported here represents only one 
part of a broad, interdisciplinary research effort involving researchers from various 
disciplines studying carbon partitioning at various levels. These levels include, but are not 
limited to, mRNA abundance, protein abundance, metabolic profiles and metabolic flux 
mapping. Ultimately, the goal is to be able to manipulate the carbon partitioning in soybean 
seeds. However, this manipulation will not be feasible until regulation of the partitioning of 
carbon is more fully understood. 
Understanding how the soybean seed composition is determined is an interesting 
endeavor, since soybeans of different varieties grown under constant conditions exhibit 
differences in their seed composition. This is due to the fact that each variety of soybeans 
contains unique combination of quantitative trait loci (QTL). The identification of these 
QTLs, which control the final seed composition, has proven to be difficult. So far, the most 
widely used method to identify such loci has been limited to genetic mapping of the QTLs. 
The problem with using these genetic mapping methods is that seed composition QTLs can 
be mapped only to large genetic intervals containing multiple genes (Brummer et al., 1997). 
In a novel approach used to identify these seed composition QTLs in soybean, near 
isogenic lines of soybeans have been produced that vary in seed composition. These lines of 
soybeans allow for comparison of genes that vary in expression and/or structure in 
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correlation to final seed composition. These genes will then be candidates for the seed 
composition QTLs. 
The near isogenic lines vary in seed protein and oil content. Protein and oil have an 
inverse relationship in terms of final amount; as protein amounts increase, oil amounts 
decrease (Westgate et al., 2000). The isogenic lines were developed from the high-yielding 
commercially available soybean line Evans, and one of two Plant Introduction Station 
soybean lines, the high-protein line PI 153.296 or the low-protein line PI 438-472. Evans 
was crossed with both the high and low protein lines, to generate recombinant inbred lines. 
These recombinant inbred lines were selected for the extremes of protein and oil content as 
well as other desirable agronomic traits during successive backcrosses of the recombinant 
lines to Evans. Thus, the near isogenic lines have been produced using standard breeding 
procedures from recombinant inbred lines, and at the completion of the third backcross, they 
will be approximately 94% isogenic with the Evans genome (Orf et al., 2002). Because they 
will differ ~ainly in the partitioning between different storage products, the analysis of data 
at the mRNA, protein, and metabolite level for these isogenic lines should offer insight into 
the key control points for the partitioning of carbon into protein and oil. 
Gene expression changes can be monitored during development and/or among 
different genotypes through associated changes in the accumulation of mRNAs, proteins, 
and/or metabolites. The analysis of mRNA accumulation patterns is performed using 
technologies such as the DNA microarray chips and the Affymetrix GeneChips. The use of 
these two technologies allows for the analysis of tens of thousands of mRNAs at one time 
(Girke et al., 2000). Thus, mRNA accumulation patterns, or expression profiles, can be 
elucidated for the Evans line and the high protein and low protein isogenic lines introgressed 
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with Evans. This will allow for differences in the rnRNA accumulation patterns to be 
correlated with differences in the accumulation of storage products, thus identifying 
candidates for crucial control points in the partitioning of carbon. 
Although it is a very powerful technology, the use of microarray analysis does not 
allow for complete understanding of how seed composition is determined. The information 
given from mRNA expression profiles will yield information on what time and under what 
conditions specific mRNAs accumulate. However, mRNA abundance does not necessarily 
reflect differences in the expression of the functional products of the respective genes, which 
would be the proteins. Thus the correlation between the mRNA abundance and protein 
abundance will differ for each gene. Neither the amount of protein present in the cell nor the 
activity state of that protein can be directly deduced from the presence of a certain mRNA 
(Jacobs et al., 2000). The lack of a direct correlation between protein and mRNA abundance 
was studied in yeast. Gygi et al. (1999), found that the for some genes while the mRNA 
levels remained constant, the protein levels could vary by as much as 20-fold. Also, some 
steady-state levels of proteins were observed when their respective mRNA levels varied up to 
30-fold. It was concluded that mRNA transcript levels were insufficient to predict protein 
levels (Gygi et al., 1999). While there is less published data on the correlation of mRNA to 
protein in plants, it is believed that it is similar to that of yeast, i.e., unpredictable (Fiehn et 
al., 2000). Therefore, the need to study the functional proteome in order to track changes in 
the functional gene products is evident. 
The functional proteome refers to the proteins that are expressed by the genome in 
whichever cells, tissues or organs are investigated. The proteome is not a fixed feature in an 
organism. Instead, it changes with the developmental stage and environmental conditions 
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that the organism faces (Wilkins et al., 1997). In Arabidopsis thaliana, it is estimated that 
each of the approximately 20,000 genes contained in its genome can encode up for up to 
seven proteins because of post-translational modifications. Thus, there would be a total of 
approximately 140,000 proteins in the proteome (Jacobs et al., 2000), although only a portion 
of those would be expressed in any one tissue. It is also important to recognize that co- or 
post-translational modifications of proteins are quite common, and that these can lead to 
changes in the protein's function via changes in charge, hydrophobicity, stability, 
conformation, and/or cell compartmentalization. Some common post-translational 
modifications include, but are not limited to, proteolytic cleavage, phosphorylation, 
glycosylation, sulfation, hydroxylation, carboxylation, and methylation. In numerous cases, 
these modifications allow for proteins to be in an active state or to reversibly control their 
activation state (Wilkins et al., 1997). This level of control cannot be detected using 
microarray analysis of mRNA abundance. 
The current most common method to study the proteome is the use of two-
dimensional gel electrophoresis (O'Farrell, 1975). In this, proteins are separated first by their 
isoelectric point (pl), the point at which the net charge of the protein in zero. This first 
dimension of the electrophoresis is referred to as isoelectric focusing (IEF). The proteins are 
then separated in the second dimension by their molecular mass through the use of sodium 
dodecylsulfate polyacrylamide gel electrophoresis (SDS-PAGE). The use of two-
dimensional gel electrophoresis allows for the separation of hundreds to thousands of 
proteins for a single experiment (Jacobs et al., 2000). The combination of the first and 
second dimensional gels leads to separation of the proteins based on their pl and molecular 
mass. 
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It is important to note that there are multiple variations of IEF available to tailor it to 
the identification of specific proteins or specific groups or classes of proteins. For example, 
there any pH range is available for use in IEF, some examples include broad pH ranges of 
three to ten, more narrow ranges of four to seven, six to ten, and even ranges that only span 
one pH unit. The use of these pH ranges will allow for a larger number of proteins to be 
visualized and for increased specificity when identifying proteins. Another way to tailor the 
2-D gel analysis to specific groups of proteins is through pre-fractionation of the proteins 
based on their cellular location, solubility and/or size. For example, proteins can be extracted 
from purified organelles, like chloroplasts or mitochondria, or they can be selected based on 
their size through the use of size fractionation columns. In the research described here, 
differences in protein solubility were exploited to enrich for proteins likely to be involved in 
central metabolism, namely the readily water soluble proteins. Such pre-fractionation 
techniques can greatly increase the number of proteins visualized when multiple fractions are 
analyzed, but also can increase the complexity of and the time required for analysis of the 
proteome. 
Upon completion of the two-dimensional gel electrophoresis, individual proteins can 
be excised from the gel for further identification. Commonly, the excised proteins are 
subjected, following digestion with trypsin, to matrix-assisted laser desorption ionization 
time of flight (MALDI-TOF) mass spectrometry. The result is a peptide mass fingerprint · 
(PMF), which contains the exact masses of the tryptic peptides from the digested protein. 
MALDI-TOF mass spectrometry is sensitive enough to require only about a femptomole of 
peptide material in order to get a PMF (Mann et al., 2001 ), and the resulting PMFs can be 
used to conduct searches of multiple databases in order to find proteins with similar known 
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or predicted PMFs. This will hopefully lead to identification of the proteins of interest. 
Thus, through the use of two-dimensional gel electrophoresis and MALDI-TOF mass 
spectrometry, information can be gathered on protein accumulation and modification patterns 
as well as lead to protein identification (Griffin and Aebersold, 2001; Jung et al., 2000; 
Porubleva et al., 2001). 
Many proteomic studies have been conducted, from which a wealth of information 
has been generated about the functional proteome. For example, Porubleva et al., were able 
to establish the foundation of a proteome database for maize. Through the use of two-
dimensional gel electrophoresis and protein identification via MALDI-TOF mass 
spectrometry, 149 proteins were identified. These identifications were based on both full-
length gene sequences and expressed sequence tag (EST) data, demonstrating that searching 
EST databases for matches to experimental PMFs allows for protein identification in 
organisms without complete genome sequences (Porubleva et al., 2001). This finding was 
especially significant for soyb_eans, _a_s_ the soybean genome also is not sequenced. 
EST databases consist of the 250 to 400 base pair nucleotide sequences obtained by 
random, single-pass sequencing of cDNA libraries. These short sequences do not code for 
complete proteins except in vary rare cases, and high rates of errors occur from single-pass 
sequencing (Wilkins et al., 1997). Even though the use of EST databases does not offer the 
most concrete of identifications, reasonable identifications can be made. The use of EST 
databases is extremely important when dealing with soybean proteomics, because few 
soybean proteins have been identified, and few complete soybean gene sequences are 
available on public domain databases. Until more soybean genes and proteins are completely 
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sequenced and made available, the use ofESTs at least offers the possibility for positive 
identifications from peptide mass fingerprints. 
Gallardo et al. (2001 ), took a proteomic approach in analyzing germination and 
priming in A. thaliana seeds. The genome for A. thaliana is completely sequenced, thus 
greatly facilitating the identification of proteins. The study offered identification of proteins 
that were involved in various stages of seed germination. Of the nearly 1,300 proteins 
visualized on the two-dimensional gel, 7 4 were found to have abundant alterations in 
response to the addition of industrial seed pretreatments that accelerate germination and 
improve uniformity of germination. The conclusion reached was that proteomic approaches 
could be used, even when the material of interest is in small amount. This study is especially 
relevant as it uses proteomics to understand a specific aspect of a complex developmental 
process. 
Proteomic approaches also have been used to identify novel mitochondrial proteins in 
A. thaliana (Kruft et al., 2001), to identify polymorphism of Caspicum annuum L. seed 
proteins (Posch et al., 1994), and for identification of a class 1 chitinase from soybean seed 
coat (Gijzen et al., 2001). The use of proteomics also can enable the identification of 
proteins from various locations within an organism. For example, Peltier et al. (2000), 
investigated the chloroplast proteome in pea and found that there were at least 200 lumenal 
and peripheral proteins in the thylakoid of the chloroplast. It is noteworthy that differential 
extractions were used to separate thylakoid lumenal and peripheral proteins from the 
thylakoid membranes and integral membrane proteins. Thus the study did not include any 
integral proteins, as their hydrophobicity makes them very difficult to solubilize, and IEF of 
these very hydrophobic proteins is quite difficult (Jacobs et al., 2000). 
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Although quite information rich, the analysis of the functional proteome does not by 
itself provide complete insight into the flux of metabolites through various metabolic 
pathways. To develop a richer understanding of flux through metabolic pathways and the 
control of that flux, a combination of different approaches, including microarray analysis of 
mRNA abundance, proteomics, metabolic profiling (Fiehn et al., 2000) and metabolic flux 
mapping (Fiehn et al., 2000) can be used. The proteomic approach described here is just one 
part of a multidisciplinary project designed to improve our understanding of the control 
points for carbon partitioning in the developing soybean seed. This combination of 
techniques and technologies involves the cooperation between multiple research groups, and 
the information gathered will aid in the elucidation of how carbon is partitioned between the 
main storage products in soybean embryos. 
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MATERIALS AND METHODS 
Growing Conditions 
Evans soybeans were grown at three plants per pot in growth chambers set at 14 hour 
days and with a 27°C/20°C light/dark temperature regime. The plants were fertilized weekly 
with 3.6 g of a commercially available fertilizer (20-20-20 nitrogen, phosphorous, potassium) 
in one liter of water per pot. To minimize crowding, the side branches were removed from 
the soybeans leaving one main stem per plant on which flowering nodes could develop. It is 
important to note that flowers and subsequent pods normally occur on the primary or main 
stem (Cooperative Extension Service, 1997), so removal of the side branches did not inhibit 
the collection of a representative selection of seeds. 
Flowering Date Determination 
Flowering date was determined by the opening of the first flower at a given node. 
Each node was marked using a tape tag throughout the entire growing process. It is believed 
that soybean seed composition is determined early in the development of the seed. As 
shown by Munier-Jolain and Ney, 1998, the growth rate observed during seed filling is 
determined during the cell divisions of the embryo, not during seed filling. The seed growth 
rate is most affected by growing conditions during the time between flowering and the 
beginning of seed fill (Munier and Ney, 1998). Therefore, the early stages of the seed 
development are most critical for determination of final characteristics, like composition. 
Thus, seeds were harvested at varying times early in the seed development, such as 13, 17, 
21, and 24 Days After Flowering (DAF). It is important to note that at one node, multiple 
flowers, and thus multiple pods, can form. The emergence of all flowers at a node typically 
occurs within a day or two of the first flower. Flowering occurs first at the base of the plant 
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and proceeds to the tip. Thus, older seeds will be located at the base of the plant. Seeds were 
harvested from nodes located in the middle one-third of the soybean plant, assuring the seeds 
harvested all would be similar in developmental age. 
Harvesting 
The collection of the soybean embryos was initiated by selecting pods with similar 
seed fill at the correct DAF, removing the pods and placing them on ice until harvested. To 
harvest, pods were opened and the seeds inside removed. Because the seed coat contains 
numerous proteins that have little bearing on the determination of seed composition, it was 
removed for all of the experiments using razor blades and forceps. The remaining embryo 
was comprised of two cotyledons, the hypoctyl-radicle axis and the plumule. 
The days in which to harvest were selected on a number of criteria. To begin with, 
the earliest time point of 13 DAF was chosen, because it is the first day at which the seed 
coat can be easily removed from the embryo. The final sampling day of24 DAF was chosen 
because it is still relatively early in the accumulation of storage proteins, thus avoiding 
samples containing large amounts of storage proteins. The storage proteins, in particular 
glycinin and ~-conglycinin, are stored primarily in the cotyledons, and, as they accumulate to 
higher levels, they can cause distortion of 2D gels and under-representation of embryo non-
storage proteins on the gels. Two samples were spaced between the first and last samples, at 
17 and 21 DAF. These time points were chosen in order to visualize the pattern in protein 
accumulation from the first to the final sample. 
All embryos from a given time point were placed into the same tube containing liquid 
nitrogen, to avoid any protease activity, and to randomize the samples. The samples were 
stored at -80°C. Ten to 15 harvested embryos were reserved from each sample to determine 
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the average fresh and dry weights and percent moisture. Dry weights were determined after 
drying at 70 °C for 48 hours. 
Protein Extraction 
Embryos were ground into a fine powder in a liquid nitrogen cooled mortar and 
pestle, before extraction buffer (50mM MOPS pH 7.5, 0.2mM EDTA, lmM PMSF, lmM E-
amino-caproic acid, lmM benzamidine, 5mM DTT, and lmM ascorbate; DTT, PMSF and 
ascorbate were added right before use) was added (2 ml per g fresh weight), with continued 
grinding until another fine powder was obtained. This powdered embryo tissue was split into 
sterile microcentrifuge tubes and, after thawing on ice (about 2 minutes), centrifuged at 4°C 
at 12,000 rpm for five minutes. The resulting supematants were placed into a clean 15 mL 
tube, inverted twice to mix, aliquoted into new centrifuge tubes and four volumes of 80% 
isopropanol were added. After sitting for 20 minutes at 4°C, the tubes were centrifuged at 
12,000 rpm for ten minutes, and the supematants were discarded. The pellets were washed at 
room temperature with 80% acetone (1 ml each), broken up by vortexing, and centrifuged for 
five minutes at 12,000 rpm. This washing procedure was repeated until the pellets were 
white. The pellets were air dried by inversion of the tubes and stored at -20°C. 
The extraction buffer contained a cocktail of reducing agents to stabilize proteins and 
four protease inhibitors to inactivate proteases. Proteins were precipitated from the aqueous 
extraction buffer by the addition of cold acetone, rather than the commonly used 
trichloroacetic acid (TCA)/acetone precipitation. This is because the TCA/acetone 
precipitate often is more difficult to redissolve and requires more manipulation to rid the 
protein sample of the TCA prior to IEF. Additional steps between protein extraction and IEF 
increases the chances of degrading or losing protein. 
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lsoelectric Focusing 
Protein assays were performed by the Bradford method (Bradford, 1976), using the 
BioRad Protein Assay, on the pellets in order to determine the amount of protein extracted. 
Extracted protein (250µg as determined by Bradford assays) was redissolved on ice in a total 
of 250 µl rehydration buffer (7M urea, 2M thiourea, 2mM tri-butyl-phosphine (TBP), 4% 
CHAPS, 0.5% carrier ampholytes, and 40mM Tris), with the TBP and the carrier ampholytes 
added just prior to usage. 
!so-electric focusing (IEF) was performed on 13 cm immobilized pH gradient dry 
strips (pH range 3-10) from Amersham Pharmacia at 20°C with a maximum current of 
50µA/strip. IEF was performed in a IPGphor from Pharmacia Biotech, at 0 volts (V) for two 
hours, 20 V for 10 hours, 100 V for one hour, 500 V for one hour, 1000 V for one hour, 2500 
V for one hour, and 8000V until the strips reach a total of 80,000 Vhours. Rehydration of the 
dry strips, with the protein and rehydration buffer mixture, takes place during the 0 and 20 V 
steps of IEF. The remainder of the IEF steps allow the proteins to focus to their iso-electric 
point. The strips were then stored at 80°C until ready for use. 
Second Dimension 
After equilibration of the first dimension IEF dry strip in SDS equilibration buffer 
(50mM Tris-HCl pH 8.8, 6M urea, 140mM SDS, 30% glycerol, 0.12% TBP, and a few 
grains ofbromophenol blue; made fresh before use) for 30 minutes at room temperature 
under constant motion, it was placed in contact with the top of a 10-18% acrylamide gradient 
gel (no stacking gel). A small piece of filter paper wetted with molecular weight markers 
(Benchmark prestained protein ladder, 10 to 200kDa, from GibcoBRL) was also placed in 
contact with the top of the acrylamide gel. Agarose sealing solution (0.5% agarose in SDS 
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running buffer: 0.025 M Tris, 0.2 M Glycine, 17.34mM SDS) was applied over the strip and 
allowed to solidify. The second dimension electrophoresis was performed at a constant 
current of 25mA per gel. 
Upon completion of electrophoresis through the second dimension, the gels were 
allowed to stain in colloidal coomassie blue (Neuhoff et al., 1988) at room temperature for 48 
hours with constant motion. Following destaining in 1 % acetic acid for 24 hours under 
constant motion, the gels were stained again for an additional 24 hours and again destained 
for 24 hours, both under constant motion at room temperature. The gels were then rinsed in 
distilled water to prepare them for scanning. 
Protein Spot Determination and Comparison 
The gels were scanned on a GS-800 Calibrated Densitometer and the images analyzed using 
the software PDQuest using the spot detection parameters set on the software as well as 
parameters set manually. These parameters include determination of a faint, small, and large 
spot as well as the removal of background streaking and speckling. The parameters dictate 
how spots are to be detected by the software. Each gel was then visualized in small sections 
to determine the validity of the spots included in the detection. A match set was created from 
20 gels, including five gels from each of the four time points. One of the 24 DAF gels was 
chosen as the reference image for the match set simply because it had more detected spots 
than the other time point gels. Landmarks were then selected from the reference gel and each 
of the 20 gels in the match set in order to establish consistent spot locations throughout the 
included gels. Landmarks were chosen in various locations in the gel images to allow the 
software to stretch or shrink any gel image to line up the landmarks, in order to eliminate or 
minimize any visual differences resulting from, e.g., running times. 
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At the completion of the initial image alignments, many spots remained unmatched. 
This was expected, since numerous proteins are not expressed at every time point in the 
developmental sequence studied. Therefore, any unmatched spots were added from the gel 
images to the reference image. The reference image had to stretch in order to accommodate 
majority of the protein spots added and there were a number of spots that could not be added 
due to technical difficulties. It was found that approximately 4-5% of the total number of 
spots could not be added to the reference image. However, the spots that were not added to 
the reference image were matched with spots that were able to be added to the reference gel. 
It is also important to note that some of the spots that were not added because the same spot 
had already been added from another gel image. 
Once the unmatched spots had been added to the reference gel, more landmarks were 
made. This allowed for proteins that are present in less than all 20 of the gels to be used as 
landmarks to the reference image. The spots that were not present in all 20 of the gels were 
spots that did not appear in all four time points. Some of these spots were only present in one 
time point. Also, this is beneficial for protein spots that were present in only a portion of the 
five gel images chosen for each of the four time points. Upon completion of the additional 
landmarks, all of the spots from the 20 gel images matched spots on the reference gel, thus 
making a virtual composite image of all of the gels. It is important to note that many of the 
spots added to the reference gel that were eliminated were duplicate spots. 
Protein Identification 
After scanning the gels, protein spots were removed from the gel in preparation for 
analysis with Matrix Assisted Laser Desorption Ionization Time of Flight (MALDI-TOF) 
Mass Spectrometry. The excised protein spots were stored in 50% methanol at -20°C until 
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ready to use. Protease digestion of the protein spots was completed by first removing the 
50% methanol and washing the excised protein spots with a gel wash buffer (2.5 mM Tris-
HCL (pH 8.5), 50% acetonitrile) at 37°C for 10 minutes under constant motion, and the 
washing was repeated until all of the colloidal Coomassie blue stain was removed from the 
gel. The gel fragments were then dried under vacuum, and trypsin digestion buffer (0.01 
mg/ml trypsin in 2.5 mM Tris-HCL, pH 8.5) was added and allowed to incubate at 37°C 
overnight under constant motion. Peptide elution buffer (50% acetonitrile, 0.5% 
trifluoroacetic acid) was then added and the sample was sonicated for 10 minutes. The eluted 
proteins are mixed with a matrix containing 10 mg/ml alpha-cyano-4-hydroxycinnamic acid 
in 50% acetonitrile and 0.5% triflouroacetic acid, along with the internal standards 
angiotension and bradykinin. Equal amounts of the matrix and protein were subjected to 
MALDI-TOF mass spectrometry. In the MALDI-TOF MS, the peptides are ionized (with 
assistance from the matrix) by irradiation with nanosecond laser pulses. The ions generated 
drift to a detector with the lighter ions traveling faster than the heavier ions. As the ions 
reach the detector, their amount or intensity is calculated. The masses of the ionized peptides 
.... as.well-as.their abundance, generates a peptide mass fingerprint. 
The resulting peptide mass fingerprints from MALDI-TOF mass spectrometry were 
then calibrated to the angiotensin and bradykinin mass peaks using Data Explorer TM 
software. The calibrated peptide mass fingerprints were used to search databases of known 
and predicted peptide mass fingerprints of known or predicted proteins. These searches were 
conducted via the software Protein Prospector and a batch searching program, generated by 
Kent Vandervelden and updated by Xiaowu Gai, in order to identify the proteins. 
Identifications were based on homology of the peptide mass fingerprint generated by 
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MALDI-TOF mass spectrometry and the peptide mass fingerprints available on the various 
databases. The databases searched included the National Center for Biotechnology 
Information (NCBI) non-redundant proteins, NCBI expressed sequence tag (EST) database, 
The Institute for Genomic Research (TIGR) ESTs, and the original set of soybean ESTs, 
generated by Randy Shoemaker and Lila Vodkin and put into contiguous sequences by 
Volker Brendel (pDNSOY). Each resulting hit from the database search was then analyzed 
individually in order to determine the best possible protein identification. 
Database Formation 
Information gathered from computer analysis of the two-dimensional gel and the 
protein identification was compiled into multiple databases in Microsoft Access. These 
databases include the protein spot quantity at each of the four time points, generated by 
PDQuest. The spot quantities for every gel included in each of the time points was used to 
determine the reproducibility of the two dimensional gel electrophoresis. Average quantities 
for each of the time points were determined as well as the standard deviation of the average. 
The average spot quantities were used to map expression patterns using GeneSpring 
software, typically reserved for microarray analysis of mRNA expression patterns. 
GeneSpring was used to generate 3 7 different expression patterns. 
Databases were also compiled for the protein identifications. There were a total of 
990 protein spots excised from the gels to be identified as described above. Of those 990, 
225 were selected from multiple gels at multiple time points. The number of spot sampling 
repeats ranged from two to seven. There were 624 distinct protein spots that received 
putative identifications. The reproducibility of the identifications was also examined. 
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RESULTS 
Harvesting and Protein Extraction 
Embryos were harvested for each of the time points in three separate harvests as 
described in the Materials and Methods. 
Table 1. The average fresh weight in mg of the embryos selected from each of the three 
independent harvests and the dry weight and percent moisture for Harvest 3. 
Average fresh weight of embryos Dry weight 
OAF Harvest 1 (mg) Harvest 2 (mg) Harvest 3 (mg) Harvest 3 (mg) % Moisture 
13 6.1 4.5 5.2 0.4 92.3 
17 32.7 42.5 36.4 3 91.6 
21 88.4 96.1 100.6 15 79.2 
24 200.4 193.4 181.7 27 74.8 
The average fresh weight of the embryos (Table 1) increased dramatically at each 
successive time point and revealed a high degree of similarity among the three independent 
harvests. Representative embryos from the third harvest only were dried at 70°C for 48 hours 
for determination of the dry weight and calculation of the percent moisture. As development 
of the embryo progresses, the fresh weight will rise due to cell division and early expansion. 
There is a rapid increase in dry weight due to the cell enlargement needed to accommodate 
reserve deposition. And the water content, or percent moisture, will decrease as the embryo 
nears maturation (Bewley and Black, 1994). 
The readily soluble proteins were extracted from the soybean embryos in an aqueous 
buffer, so many proteins still remain unstudied, but at this time the readily soluble proteins 
should be a good focus for the initial research. The remaining protein fractions can be 
extracted using sequential extraction methods of the readily soluble, multi-chaotropic 
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soluble, and the residual proteins. The multi-chaotropic proteins are extracted from the 
residue by the addition of rehydration, or multi-chaotropic, buffer. This buffer aids in the 
solublization of the non-readily soluble proteins. The residual proteins are extracted and 
prepared by boiling the sample in SDS-P AGE loading buffer. 
In the case of PI132.217, when equal amounts of soluble, multi-chaotropic soluble, 
and residual proteins were run on a one-dimensional gel, the intensity of the staining bands of 
the three samples were visually identical. This implies that one-third of the total protein 
extracted was soluble protein, one-third of the total was multi-chaotropic soluble, and the 
remaining one-third of the total was residual proteins. The residual proteins could include 
membrane bound and highly insoluble proteins. 
Two-Dimensional Gel Electrophoresis 
Two-dimensional gel electrophoresis is fairly sensitive to the amount of protein used. 
Large amounts of protein facilitate visualization of less abundant proteins but can result in 
poor separation of the most abundant proteins, e.g., the storage proteins, while lower amounts 
of protein allows better separation of abundant proteins, but may result in low abundance 
proteins not being detected (Lei et al., 1983). It was determined experimentally that 250 µg 
of readily soluble soybean embryo protein represented the best compromise to provide good 
separation of the storage proteins while still allowing visualization of the lower abundance 
proteins. 
For all gels used for data analysis, IEF was completed as described in the materials 
and methods, but it is wort_h J!Qtjng §Qme_ of the key factors found to affect the efficiency and 
reproducibility ofIEF. For example, focusing efficiency, evaluated after the second 
dimension by monitoring horizontal streaking, was found to be improved by the application 
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of very low voltage during the rehydration of the immobilized pH gradient (IPG) strip 
(Porubleva et al., 2000). It was determined that two hours at O V followed by ten hours at 20 
V during the rehydration of the IPG strips minimized subsequent horizontal streaking in the 
second dimension gel, and that a step-wise increase in the voltage to the desired final 8,000 
V, resulted in better focusing of the proteins, compared to a non step-wise increase. 
The second dimension gel separates the proteins based on their molecular mass. In 
order to obtain good resolution of proteins across a wide spectrum of molecular masses, a 10-
18% polyacrylamide gradient gel was used for separation. It was determined that a stacking 
gel did not influence the resolution or reproducibility in the second dimension gel, and was 
therefore not used. Colloidal Coomassie Blue was chosen for staining because of its ability 
to detect proteins with high sensitivity (Neuhoff, 1988), as well as because its removal prior 
to peptide analysis by MALDI-TOF MS requires less manipulation than if silver stain was 
used. Any extra steps in removing the stain can lead to a loss of protein prior to analysis by 
MALDI-TOF mass spectrometry. 
The staining procedure was optimized by staining multiple gels for varying lengths of 
time, and then re-staining them. Through these experiments, it was determined that the 
repetitive staining procedure described in the materials and methods led to the highest 
number of detectable protein spots. Figure 2 shows a representative gel image from each of 
the four time points studied. It is important to note that the images shown only represent one 
image of five images chosen for each of the time points. 
Spot Comparison 
After the gels were scanned into PDQuest using a densitometer, each gel underwent 
spot detection. A match set was created from 20 gels, including five gels from each of the 
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Figure 2. Representative gel images for each of the four time points, 13 DAF (A), 17 DAF 
(B), 21 DAF (C), and 24 DAF (D). The pH range is given at the top of the gel image. The 
estimated molecular mass range is given to the side of the images. 
four time points. One of the 24 DAF gels was chosen as the reference image for the match 
set simply because it had more detected spots than the other time point gels. Any unmatched 
spots were added from the gel images to the reference image. For technical reasons, 
approximately 4-5% of the total number of spots could not be added to the reference image, 
but some of the spots that were not added were because the same spot had already been 
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added from another gel image. Once all of the spots on each gel image correspond to a spot 
on the reference image, the software assigned Standard Spot Numbers (SSP) to each of the 











Figure 3. Virtual composite gel image. This image contains 1551 individual protein spots. 
The pH range is given at the top of the image while the estimate molecular mass is given at 
the right of the image. 
Protein abundance data were generated by PDQuest based on quantification of the 
image density for each of the spots on the image for each gel. This protein abundance 
estimation is based on the intensity of the spot in comparison to the total intensity of all spots 
on the image. The software will also generate the spot quality data as a number from O to 
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100 that is derived from five attributes. The first is Gaussian fit; how well the spot fits into 
the Gaussian model. The second is X streaking; how much is the spot affected by streaking 
in the X direction. Third is Y streaking; how much is the spot affected by the streaking in the 
Y direction. Fourth is overlap; the percentage of the spot that overlaps with other spots. And 
finally, the linear range of the scanner; whether the peak intensity is within the linear range 
of the scanner. Peak value is also known as spot height, the Gaussian representation of the 
spot. For each gel, the spot quality and spot quantity for each protein spot in the image were 
entered into a Microsoft Access database (Appendix A), where the average spot quantity was 
calculated for each spot, along with the standard deviation from the average. The standard 
deviations are high, as would be expected based on how the quantity values are calculated. 
As stated above, spot quantity is based on the intensity of the spot compared to the total 
intensity of all the spots in· the gel. Therefore, even though the gels are visually very 
reproducible the quantity values can vary a great deal based on variations in the staining 
intensity of the gels. 
GeneSpring software was used to analyze the expression patterns of the protein spots. 
This software is intended for analysis of microarray data, showing the accumulation pattern 
of mRNA. GeneSpring software allowed for the identification of 3 7 different protein 
expression pattern groups. Examples of the expression patterns, along with the standard spot 
(SSP) numbers of the spots included in each of the patterns, are given in Appendix H. Some 
of the expression patterns are quite similar while others vary a great deal. The first four 
patterns are limited to spots that appear in only one of the four time points. There are six 
groups in which proteins are present at 13 DAF and show an increasing abundance, with 
variation in the middle time points. Four groups show an overall decreasing abundance after 
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being detected at 13 DAF. Six groups show an trend of increasing abundance for proteins 
not present at the 13 DAF time point. An additional six groups show a decreasing abundance 
for proteins present at 13 DAF to zero by 21 or 24 DAF. Two groups have peak abundance 
at the 13 and 21 DAF time point with variation of abundance for the 17 and 24 DAF. One 
group shows peak expression values at 17 and 24 DAF time points with variations in the 
levels at 13 and 21 DAF. Three groups show peak abundance at 13 and 24 DAF with 
variations in the levels at 17 and 21 DAF. Three groups show peak expression at the middle 
time points of 17 and 21 DAF with variations in the expressions at 13 and 24 DAF. The two 
remaining groups show similar overall abundance patterns with variations at the 1 7 and 21 
DAF time points. 
Reproducibility of Two-Dimensional Gel Electrophoresis 
The reproducibility of the two-dimensional gel electrophoresis is a major concern in 
proteomic research. This is especially evident in this study as each two-dimensional gel run 
came from an independent protein extraction derived from one of multiple harvests. 
Appendices B, C, D, and E show the reproducibility of the five gels chosen to represent each 
of the four time points of 13, 17, 21, and 24 DAF respectively. It is important to note that 
spots with zero quantity for all five of the gels chosen to represent the specific time point, 
were excluded from the appendices in order to conserve space. In this study, it was found 
that in the 13 DAF sample, there were 879 protein spots that had values of zero for all five 
gels. In 17 DAF, there were 862, 858 for 21 DAF, and 837 for 24 DAF. In the 13 DAF 
sample, there were a total of 691 protein spots detected on the two dimensional gel. Of 
those, 23.2% were detected in two or fewer gels, while 76.8% were found in three or more of 
the five gels chosen to represent the time point. The 17 DAF sample consisted of 712 protein 
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spots with 9.5% being detected in two or less and 90.5% present in three or more of the five 
gels chosen to represent the sample. The 21 DAF sample, consisting of725 protein spots, 
consisted of 4% that were found in two or less and 96% that were found in three or more of 
the five gels chosen to represent the sample. The 24 DAF consisted of 780 protein spots with 
9.9% being in two or less, and 90.1 % in three or more of the five gels chosen to represent the 
sample. It is important to note that all spots that were present on any of the five gels chosen 
to represent a time point were used for this study rather than limiting the number of spots to 
only those that appeared in at least three of more gels. While variation in the gels is 
obtained, the similarities far outweigh the differences. 
Protein Identification 
After the initial scan of the gels into PDQuest, selected protein spots were excised 
from the gel in preparation for protein identification by MALDI-TOF mass spectrometry 
resulting in the generation of peptide mass fingerprints, which were employed to search 
among multiple databases in order to identify the protein corresponding to the fingerprint. 
The search program reveals the five best potential peptide mass fingerprint matches. For 
each one of those matches, a MOWSE score (Blackstock and Mann, 2000), total number of 
peptide masses, number of peptide masses matched, predicted molecular weight, predicted 
pl, database accession number, and protein name are generated. When searching databases 
that contained actual protein sequences or full-length genes, the minimum number of masses 
required to match was set at four. However, when searching EST databases, the number was 
reduced to two, which allowed for putative identifications to be made with less stringent 
requirements. 
32 
Each possible identification was then reviewed individually in order to determine a 
plausible identification. Molecular mass and pl of the predicted protein identification were 
the primary sources of selection. It is known that post-translational modifications can and do 
alter molecular weights and pls. Therefore, it was important to review each of the possible 
protein identification hits closely with this consideration in mind. 
A Microsoft Access database was compiled that included all of the possible protein 
identifications. A smaller version of this database is in Appendix F which shows only the 
most likely identification of each protein spot. A key feature in Appendix Fis the confidence 
level (CL) of the identification with one being the most confident and three the least 
confident . A value of one implies that the putative identification had a pl/MR reasonably 
close to the observed values on the two-dimensional gel. Two implies that either the pl or 
the MR were not reasonably close to the expected values. A value of three implies that 
neither the pl nor the MR of the putative identification were reasonably close to the expected 
values. Identifications with a CL of three would normally be discarded as they are most 
likely not plausible. However, putative identifications were given to all of the spots that 
received hits from the database searching program regardless of the confidence of those 
identifications. These poor identifications will be replaced with more plausible 
identifications due to the continued re-searching of these PMFs. It was found that 71 % of the 
putative identifications received a CL value of one. Twenty-four percent were given values 
of two, while 5% were given a value of three. 
Of the 990 protein spots excised from the gels for identification, 225 were sampled 
multiple times, ranging from two to seven samplings. Of those 225 spots, 108 were found to 
offer identical identifications. Of the remaining 117 spots, 56 had one or more poor putative 
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identifications, 49 lacked any peptide mass fingerprint homology, and 12 had a combination 
of poor and non-existent identifications. Identifications that were from species other than 
plants, or were far from the observed molecular weight and pl were termed poor homology as 
seen in Appendix G. The remaining 624 protein spots were given putative identifications as 
seen in Appendix F. 
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DISCUSSION 
In soybean seed development, incoming carbon is fixed mainly into starch, oils, and 
proteins. However, little is known about what controls the partitioning of carbon into those 
various storage products. Because of the complexity of the problem, interdisciplinary 
research is needed in order to understand the regulation of carbon partitioning. Therefore, 
the research reported here represents only one part of a broad, interdisciplinary research 
effort involving researchers from various disciplines studying carbon partitioning at various 
levels. These levels include, but are not limited to, mRNA abundance, protein abundance, 
metabolic profiles and metabolic flux mapping. Ultimately, the goal is to be able to 
manipulate carbon partitioning in soybean seeds. However, this manipulation will not be 
feasible until the regulation of carbon partitioning is more fully understood. 
The use of micro array analysis, proteomics, metabolic profiling and metabolic flux 
analysis can offer great insight into the control of carbon partitioning, but only if the system 
can be manipulated to isolate the differences in partitioning. One powerful way to do this is 
to use genetics. Therefore, the use of near isogenic soybean lines that differ only in carbon 
partitioning is key to furthering this understanding. The proteomics research described here 
used the parent soybean line Evans to generate a baseline for all future proteomic work can 
be compared. 
One of the keys to successful proteomics work is pre-fractionation of the proteins to 
obtain a clean, reproducible subset of the total proteome that is enriched for the proteins of 
immediate interest. Readily soluble proteins were chosen as the easiest and most informative 
subset with which to start this project. The readily soluble proteins were extracted from 
soybeans using an aqueous buffer, thus leaving behind insoluble and transmembrane 
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proteins. In addition, the gentle extraction conditions most likely left behind many proteins 
that would be slowly soluble in the buffer used, or would require higher ionic strength or a 
different pH in order to be solubilized. Although Kjeldahl reactions would have been useful 
to determine the amount of nitrogen present in the solubilized and residual fractions 
generated, and thus the amount of total protein in those fractions (Murphy and Resurreccion, 
1984), Kjeldahl reactions could not be used because of the prohibitively large number of 
soybean embryos that would have been needed. Because of this, it is difficult to estimate the 
proportion of protein extracted from the soybean embryos, but it is clear that a great deal of 
protein was not extracted and remains to be studied. Sequential protein extractions should 
allow for the extraction of other types of proteins from the soybean embryos. Such a set of 
sequential extractions was done in another soybean line, Pll 32.217. The rehydration buffer, 
often referred to as multi-chaotropic buffer, was used to extract the residue after the soluble 
proteins had been removed from the soybean embryos to aid in solublilizing some of the less 
soluble proteins. The proteins remainining undissolved after this second extraction, 
including some integral membrane proteins and highly insoluble proteins, were then be 
prepared for SDS-PAGE by boiling the sample in SDS-P AGE loading buffer. When equal 
proportions of soluble, multi-chaotropic soluble, and residual proteins were run on a one-
dimensional gel, the protein abundance judged by visual staining intensity of the protein 
bands in the three samples was very similar, suggesting that about one-third of the total 
protein extracted was soluble protein, one-third was multi-chaotropic soluble, and the 
remaining one-third was insoluble, residual protein. Although the relative abundance of 
proteins in the soluble and multi-chaotropic soluble fractions was confirmed by Bradford 
assay, the residual proteins could not be subjected to a Bradford assay. 
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Even though this study included only the readily soluble proteins, a substantial 
amount of information was gathered on the protein expression pattern through the early 
developmental stages of the embryo. Much more is yet to be extracted from the data already 
collected, and more knowledge will be gained upon the completion of similar studies on the 
chaotropic-soluble and residual proteins. While this study lacked insight into total protein 
expression patterns, it does provide a starting block for future research. 
The main storage proteins, · glycinin and ~-conglycinin, are soluble so were expected 
to be extracted and identified in this study. It is important to note that these storage proteins, 
while being produced over a wide range of time, are not heavily produced until later in seed 
development, beginning at about 20 DAF (Y azdi-Samadi et al., 1977). The storage proteins 
were identified in this study, but they were not present at the level expected later in embryo 
development and were only partially extracted by the gentle conditions used here. 
Two-Dimensional Gel Electrophoresis 
The two-dimensional gels separated the soluble proteins based on their molecular 
mass and their pl over a pH range of three to ten. Even though a majority of the proteins 
have pls within the pH range of four to seven, the broader range of three to ten allowed for 
the visualization of additional proteins on a single gel. The broad pH range also fits well into 
the overall project goal as the determination of the protein expression pattern over 
development is desired. A smaller pH range will lead to the exclusion of proteins that may 
prove to be crucial in the determination of soybean embryo composition or require multiple 
gels covering different pH ranges but visualize even more proteins. A drawback to using the 
broader pH range is the lowered resolution of the protein spots. Having a narrow pH range 
over the same distance would increase the resolution of the protein spots, which becomes 
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increasingly important as proteins cluster in close proximity. A narrow pH range would 
allow for these clustering protein spots to be spread out and thus their resolution would be 
improved, so a logical step for this study is to employ a narrow pH range IEF dry strips to 
increase that resolution of any clusters of protein spots. However, the trade-off for this 
would be increased time and effort. 
The molecular mass visually separated in this study ranged from 10 to 120 kDa based 
on the molecular mass standards of 9.3 to 172.6 kDa. This broad range of molecular mass 
allowed for the visualization of many protein spots. In' the 13 DAF sample, 691 protein spots 
were visualized using PDQuest detection methods. The 17 DAF sample exhibited 712 
protein spots, the 21 DAF sample 725 spots and the 24 DAF 780 protein spots. While these 
are large number of proteins, certainly there are many remaining protein spots that were not 
detected, either because the concentration of these spots was below detection or they were 
coincident with another spot. Increasing the total amount of protein used in the IEF would 
increase the concentration of these low abundance protein spots, however it also would result 
in poor separation of the most abundant proteins, as discussed in the Results. Therefore, the 
current method is satisfactory in resolving the protein spots with the knowledge that many 
proteins remain undetected. 
The visual differences between the four time points were quite surprising. The 
differences became greater with the addition of the spot detection by PD Quest, which 
detected protein spots that were undetectable to the naked eye. Numerous differences in the 
protein expression pattern were observed, while similarities were also common. There were 
208 unique protein spots in the 13 DAF sample, 133 in the 17 DAF, 188 in the 21 DAF, and 
147 in the 24 DAF sample. There were 417 proteins that were found in only two of the time 
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points while there were 339 present in three of the four time points. There were only 119 
protein spots that were present in all four of the selected time points. Thus, the similarities 
and the differences are easily noted, and the number of differences was higher than expected. 
Reproducibility in the gels is of great concern. For 13 DAF, 76.8% of the total spots 
present in any of the five gels chosen to represent the time point were found in at least three 
or more of the five gels. The 17 DAF sample had 90.5% of the spots present in three or more 
of the five gels. The 21 DAF sample had 96% of the spots present in at least three or more of 
the five gels while the 24 DAF sample had 90.1 % of the protein spots present in three or 
more of the five gels chosen to represent the time point. This shows that the reproducibility 
of the two-dimensional gel electrophoresis was high in three of the four time points. The 
lower apparent reproducibility for the 13 DAF time point may be easily explained by the fact 
that one gel showed a larger number of total protein spots than the other four, which might be 
explained if this gel had a higher total protein level or a greater staining intensity. The 
additional spots could actually have been in the other gels, but were just below the detection 
level of the stain. It is important to note that all spots that were present on any of the five 
gels chosen to represent a time point were used for this study rather than limit the number of 
spots to only those that appeared in at least three of more gels. Data in Appendices B, C, D, 
and E illustrate the variation in the gels. However, the similarities greatly outweigh the 
differences, and the gels from a given day generally are quite reproducible. Differences in 
the presence of the spots can be attributed to the amount of protein in the spot being near the 
detection limit of the stain. Also, a majority of the spots that were not found to be 
reproducible were faint in staining, so the low abundance of these spots probably leads to 
their variable detection by the stain. Thus, the interpretation of the reproducibility of the gels 
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can easily be skewed to lower apparent reproducibility. Setting spot quality parameters on 
the detection software PDQuest cannot easily solve this problem. This is due to the fact that 
the quality of the spots can be affected by the spot size and shape as well as the location of 
the spot center. It is not surprising that there were differing protein spots within a time point 
as each two-dimensional gel was run from a separate protein extraction. This lends itself to 
increasing the chance for variation in the resulting two-dimensional gel due to any 
unintentional alterations in the protein extraction. 
Protein Expression Pattern Formation 
GeneSpring software is typically used for analysis of microarray data resulting in the 
generation of mRNA accumulation patterns. In this study, the software was used to generate 
the protein expression patterns. The most difficult aspect of this was to arrange the average 
quantification values for each of the protein spots, into a design that the software would 
recognize, because the software generally does not recognize data that is not generated by 
microarray analysis. Once the quantification values were entered into GeneSpring, the 
software was used to generate gene trees, which group the proteins based on expression 
patterns. This was done in the order of four by four, resulting in 16 different gene trees. 
Each section of the generated gene trees were examined carefully to separate the different 
expression patterns that fall into the same gene tree. Upon completion of the separation, 3 7 
different protein expression patterns were generated. Some of the different patterns were 
quite similar while other varied a great deal. 
Some of the protein spots in each of the 37 different protein expression pattern groups 
have been identified. Some interesting identifications include a cell division cycle protein 48 
homolog that shows an expression pattern of overall decrease from the level at 13 DAF. This 
40 
would indicate that cells in the soybean embryo are dividing at a much higher rate in the 
earlier developmental stages. The storage protein P-conglycinin was found to be included in 
the expression pattern of zero at 13 DAF to increasing amounts. This was not a surprising 
find, but rather an expected outcome. A putative DEAD/DEAR box helicase, involved in 
RNA metabolism, from A. thaliana was identified as having the peak expression values 
during the middle time points of 17 and 21 DAF. Cytosolic triose phosphate isomerase from 
A. thaliana, involved in the isomerization of glyceraldehyde 3-phosphate to dihydroxyaceton 
phostphate (Heldt, 1997), is found to have peak expression values at 13 and 24 DAF with 
presence at a lower amount at 17 and 21 DAF. A soybean seed lipoxygenase, which 
catalyses the deoxygenation of unsaturated fatty acids, was found to have an overall 
increasing trend from the level present in 13 DAF. 
Protein Identification 
After the initial scan of the gel, selected protein spots were excised for MALDI-TOF 
mass spectrometry. This preparation includes a protease digestion of the selected protein 
spots. The protease used was trypsin, which cleaves on the carbonyl side of Arginine and 
Lysine. There were 990 protein spots from gels representing all of the four time points that 
underwent MALDI-TOF mass spectrometry and peptide mass fingerprints (PMFs) were 
obtained. These PMFs were then used to search public databases for proteins with known or 
predicted similar PMFs. About 50% of the PMFs generated had good peak spectra, as 
determined by the presence of multiple peptide peaks of intensity higher than the background 
noise. A good ratio of peak intensity to noise is important in obtaining reliable PMFs. The 
50% that yielded poor PMF spectra appeared mainly due to the low intensity or small size of 
the spot on the gel. While the MALDI-TOF mass spectrometer is reliable to mere 
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femptomoles of sample, the more protein present, the better fingerprint generated. Also, loss 
of sample may occur when undergoing protease digestion that could result in poor PMF. 
This can occur due to the diffusion of the protein from the gel as well as loss of the sample 
due to human error. 
All of the 990 PMFs were searched on the databases in a batch mode regardless of 
their PMF spectra. When searching databases containing full-length genes or protein 
sequences, the number of masses that had to match was set at four. However, when 
searching EST databases, the number was reduced to two. 
Each result generated from the database search was examined individually to aid in 
determining if the protein identification was plausible, e.g., whether the molecular mass and 
pl from the search results are similar to what was seen on the gel. If the molecular mass 
and/or pl are extremely different from what was seen in the gel, the results may be discarded, 
depending on other criteria, such as the number of peptides matched, the MOWSE score, or 
the percent coverage. Of course, the molecular mass and pl data given by results from EST 
databases is often based only on the EST fragment, not on the predicted full-length protein, 
so the pl/MR screen was not useful in most of these cases. After the initial pl/MR screen for 
plausibility, any identifications from species other than plants were discarded. The 
remaining putative identifications were then studied individually to determine subjectively 
which identification, if any, seemed most plausible. The use of the MOWSE score, masses 
matched, and percent coverage are useful in determining the plausibility of the putative 
identifications. The MOWSE score is a measure of how well the PMF of the excised protein 
spot matches to the PMF of lmown and predicted proteins (Blackstock and Mann, 2000). 
The higher the MOWSE score, the more significantly similar the two PMFs match. The 
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number of masses matched is also important as it shows how many of the peptide masses 
matched to PMFs of known and predicted proteins. If the number of masses matched is high, 
greater than the set minimum, it is more acceptable to retain an identification with a low 
MOWSE score. This is because even though the PMFs are different, there are a great 
number of similarities. Percent coverage is also important in determination of putative 
identifications as it offers a value as to how well the matched peptide actually match to the 
peptides of the known and predicted protein PMFs. The MOWSE score, number of masses 
matched, and the percent coverage all aid in sorting through the putative identifications. The 
best possible identifications offer similar pl/MR values in both the identified protein and the 
location in the gel, a high MOWSE score, a higher than minimum peptide masses matched, 
and a high percent coverage. However, a low value for some of those values may be 
counteracted by higher values in the other categories. 
The confidence level (CL) of the putative identifications were made as seen in 
Appendix F where a one is the most confident and three is the least confident of 
identifications as described in the Results. It was found the 71 % of the identifications were 
of CL one, 24% were of CL two, and 5% were of CL three. It is believed that with continued 
re-searching of the generated PMFs on updated databases, better identifications can be made 
for the spots whose identification were of CL two or three. 
As a test of spot detection and image alignment, numerous protein spots were 
sampled multiple times from different gels in different time points. Of 225 protein spots 
sampled multiple times, ranging from two to seven samplings, only 108 gave identical PMF 
matches for all of the multiple samples. At first glance this would seem to indicate that spot 
detection and/or image analysis was not very good. However, of the remaining 117 spots, 56 
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had one or more poor putative identifications. These poor putative identifications could be 
the result of pl/MR values that were drastically different than the expected value based on the 
two-dimensional gel electrophoresis. The poor putative identifications could also be the 
result of poor spectra generated by MALDI-TOF mass spectrometry. An additional 49 
protein spots lacked any peptide mass fingerprint homology, which also could be the result of 
poor spectra generated by MALDI-TOF mass spectrometry. However, it could also be due to 
lack of a sequenced genome in soybean. Because the soybean genome has not been 
sequenced, there are many soybean proteins that have not been identified, characterized, and 
made available in public databases. The lack of such proteins can lead to the lack of 
homology found for the generated PMFs. Twelve spots had a combination of poor and non-
existent putative identifications. 
By far the most serious problem encountered with identifying proteins from soybeans, 
is that the soybean genome has not been completely sequenced. Thus, while a majority of 
the PMFs searched lack homology to soybean proteins, there is homology to proteins from 
other species, most commonly A. thaliana, a species whose entire genome has been 
sequenced. It is important to note that the identification of the PMFs is an ongoing 
procedure. Periodically, these PMFs will be re-searched in order to make better 
identifications. Updates are made constantly to the databases that were used in this search. 
Thus it is important to continue the searching process. It is expected that many of the 
identifications made in this study will be replaced with better identifications as the soybean 
genome is sequenced. 
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Future Proteomic Work 
This proteomics project is one of several related approaches in the overall research 
goal of understanding how carbon is partitioned between its main storage products of protein, 
oil, and carbohydrates. Also, this specific study is the first of many in the proteomic analysis 
of carbon partitioning in developing soybean embryos. The next step in the proteomic 
research will be to look at proteins that are not readily soluble, but that are soluble in the 
multi-chaotropic buffer used for IEF. This next step should be accomplished with relative 
ease, as the remaining proteins from the embryos used for this study are being stored. 
However, 2D-gel analysis of the proteins insoluble in even the multi-chaotropic buffer, 
thought primarily to be integral membrane proteins, may not be so straightforward, even 
though they also still remain in the stored residual proteins. 2D gel analysis of integral 
membrane proteins is a particularly difficult problem, although research is continuing in this 
area and likely will yield some manageable techniques in the future (Jacobs et al., 2000). 
Upon completion of the generation of the nearly isogenic lines of soybeans, the same 
proteomic research will be conducted using these lines. If this research is again done on 
readily soluble proteins as well as the multi-chaotropic buffer-soluble proteins, the results 
from those studies can be compared directly with the results described here. Through 
comparison with the parent Evans line, differences in protein expression can be linked to 
differences in the QTLs, as described in the introduction. Together with similar studies on 
changes in mRNA abundance, metabolic profiles and metabolic flux mapping, this will help 
in understanding how soybean seed composition is determined. 
As discussed in the introduction, environmental conditions can have a great affect of 
final seed composition. Using proteomic analysis of the soybeans grown in altered 
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environmental conditions will allow for a more detailed knowledge of how the affects of the 
conditions on seed composition are mediated by changes in the expressed proteome. The 
altered environmental conditions can be applied to comparisons between the Evans and the 
isogenic lines in order to note any differences and/or similarities. 
In addition to providing the groundbreaking technical work to develop the 2D-gel 
analysis of soybean embryo proteins, the software analysis of 2D gels and the establishment 
of a database for storage and analysis of all the data derived from the proteomics work, the 
study discussed here represents the baseline to which all future proteomic studies can be 
compared. This study included the readily soluble proteins of the parent Evans soybean line 
grown under standard environmental conditions as the first step in establishing a foundation 
of identified soybean embryo proteins and identified changes in proteome expression patterns 
during soybean embryo development. Altering any aspect of the genotype, proteins selected, 
or growing conditions will lead to alterations in the protein expression pattern, thus, making 
the need for a baseline obvious. 
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CONCLUSIONS 
Understanding how carbon is partitioned in developing soybean embryos requires the 
work of numerous disciplines on multiple levels. Proteomics is just one of the levels of 
interest. While this project is in its infancy, over time great knowledge will be gained in 
understanding how carbon is partitioned. With this knowledge, the ability to make 
manipulations in seed composition will be reached. This will allow the production of 
materials that are needed throughout the world. For example, soybean proteins are becoming 
more prevalent in the human and animal diets. The need may arise for an increase in the 
amount of proteins generated from soybeans. Once it is understood how carbon is 
partitioned between its major storage products, soybeans can be engineered to produce higher 
amounts of protein with ~eater ease. Soybean oil is also of great importance both in food 
products and as a raw material for industry. If the need arises to produce a higher amount of 
oil, it can be done with greater ease. 
The amount of ground used to farm soybeans decreases each year. Therefore, the 
importance of getting more products out of each soybean seed is evident. With less ground 
used to grow soybeans, there will be a lower amount of soybeans produced. However, with 
the increasing population of both humans and animals, the demand for soybean products will 
increase. Thus, it is imperative to understand how carbon is partitioned between its major 
storage products or protein, oil, and carbohydrates. This will allow for the engineering of 
soybeans to meet the needs of the ever increasing world population. 
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APPENDIX A. AVERAGE SPOT QUANTITY AND STANDARD DEVIATION 
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SSP 13DAF 13DAF 17DAF 17DAF 21 DAF 21DAF 24DAF 24DAF 
Ave St Dev Ave St Dev Ave St Dev Ave St Dev 
1 0.53 1.19 0.00 0.00 35.13 49.46 0.00 0.00 
4 0.00 0.00 6.65 10.45 0.00 0.00 0.00 0.00 
6 0.00 0.00 1.79 3.99 7.12 15.93 0.00 0.00 
103 0.00 0.00 0.00 0.00 0.00 0.00 1.79 4.01 
104 7.67 17.15 8.45 18.89 19.26 43.08 18.78 27.41 
106 0.00 0.00 11.27 25.21 16.57 21.99 1.18 2.65 
110 0.00 0.00 30.15 59.86 10.67 13.44 0.00 0.00 
112 0.00 0.00 6.58 14.72 0.00 0.00 0.47 1.05 
113 0.00 0.00 0.00 0.00 0.46 1.02 3.52 5.16 
114 0.00 0.00 0.00 0.00 0.00 0.00 6.35 14.19 
119 0.00 0.00 1.54 3.45 0.00 0.00 0.00 0.00 
123 0.56 1.25 0.75 1.68 0.00 0.00 0.00 0.00 
130 2.38 5.33 0.00 0.00 0.00 0.00 0.00 0.00 
140 0.00 0.00 0.00 0.00 81.76 182.82 0.00 0.00 
144 0.00 0.00 1.60 3.59 0.00 0.00 3.45 7.71 
149 3.18 7.12 0.00 0.00 0.00 0.00 9.32 17.43 
151 0.00 0.00 0.00 0.00 0.00 0.00 20.48 10.30 
152 0.00 0.00 1.91 4.26 0.00 0.00 1.98 4.42 
154 0.00 0.00 0.00 0.00 0.00 0.00 19.04 23 .28 
155 0.00 0.00 19.54 43.70 0.00 0.00 0.00 0.00 
156 0.00 0.00 0.00 0.00 0.00 0.00 10.95 13.65 
161 0.00 0.00 0.00 0.00 122.72 168.13 7.03 12.90 
162 0.00 0.00 0.00 0.00 0.00 0.00 15.94 16.11 
164 0.00 0.00 0.00 0.00 0.00 0.00 3.34 5.41 
165 0.00 0.00 0.00 0.00 64.27 141.62 0.00 0.00 
204 6.32 9.85 0.00 0.00 0.00 0.00 0.00 0.00 
205 10.97 24.53 0.00 0.00 1.54 3.43 1.80 4.02 
210 0.00 0.00 8.96 12.64 0.00 0.00 0.00 0.00 
211 0.00 0.00 0.00 0.00 4.11 5.00 0.00 0.00 
217 0.00 0.00 0.00 0.00 0.00 0.00 182.67 176.28 
219 0.00 0.00 0.00 0.00 0.00 0.00 49.89 · 111.50 
221 0.33 0.74 0.00 0.00 0.00 0.00 0.00 0.00 
224 0.00 0.00 7.59 16.96 0.00 0.00 0.00 0.00 
225 0.00 0.00 0.00 0.00 9.69 17.63 0.00 0.00 
229 0.00 0.00 0.00 0.00 0.00 0.00 3.00 6.71 
233 0.00 0.00 0.00 0.00 0.77 1.72 0.00 0.00 
237 1.57 3.51 0.00 0.00 0.00 . 0.00 0.00 0.00 
238 2.98 4.90 0.00 0.00 0.00 0.00 3.79 6.79 
243 2.38 5.32 1.56 3.49 0.00 0.00 0.00 0.00 
258 0.35 0.78 0.00 0.00 0.00 0.00 0.00 0.00 
259 11 .06 21.75 9.72 16.03 0.00 0.00 310.40 393 .54 
260 5.16 8.19 0.00 0.00 0.00 0.00 0.00 0.00 
Appendix A. Average spot quantity and standard deviation. Shown are the average spot 
quantities generated by PDQuest for all four time points of 13, 17, 21, and 24 days after 
flowering (OAF). The standard deviation of the mean is also given for all four timepoints. 
SSP refers to the standard spot number generated by PDQuest. 
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SSP 13DAF 13DAF 17DAF 17DAF 21DAF 21 DAF 24DAF 24DAF 
Ave St Dev Ave St Dev Ave St Dev Ave St Dev 
265 2.55 4.38 0.00 0.00 0.00 0.00 1.19 2.67 
267 2.22 4.96 0.00 0.00 0.00 0.00 5.02 11.22 
270 1.44 3.21 0.00 0.00 0.25 0.55 0.00 0.00 
273 0.00 0.00 0.00 0.00 0.00 0.00 11.27 25.20 
275 0.15 0.33 0.00 0.00 0.00 0.00 0.00 0.00 
276 2.12 4.73 0.00 0.00 0.00 0.00 0.00 0.00 
278 1.48 3.31 3.71 5.81 0.00 0.00 0.00 0.00 
279 0.00 0.00 13.96 24.69 0.00 0.00 191.90 312.16 
280 0.00 0.00 18.61 26.88 0.00 0.00 19.64 36.33 
282 0.00 0.00 1.87 4.19 0.00 0.00 0.00 0.00 
284 0.00 0.00 2.64 5.89 0.00 0.00 2.73 6.11 
285 0.00 0.00 0.00 0.00 6.83 15.28 0.00 0.00 
288 0.00 0.00 0.00 0.00 0.61 1.36 0.00 0.00 
289 0.00 0.00 0.00 0.00 0.00 0.00 0.89 1.99 
293 0.00 0.00 0.00 0.00 0.00 0.00 60.86 121.93 
301 5.20 11.63 2.61 4.64 0.00 0.00 0.75 1.06 
302 0.00 0.00 0.25 0.34 0.00 0.00 0.00 0.00 
303 0.00 0.00 0.50 1.12 0.00 0.00 0.00 0.00 
306 1.41 3.15 0.00 0.00 0.00 0.00 0.00 0.00 
307 0.00 0.00 0.00 0.00 3.07 3.76 8.76 17.00 
310 7.62 11.68 0.00 0.00 0.00 0.00 3.47 6.09 
311 0.00 0.00 2.22 4.38 2.67 5.96 0.00 0.00 
313 0.00 0.00 0.00 0.00 0.91 1.35 4.76 4.43 
316 13.20 29.51 0.00 0.00 0.60 1.35 0.00 0.00 
325 63.69 66.98 90.34 79.54 90.18 103.38 15.82 32.77 
328 0.20 0.45 0.00 0.00 0.00 0.00 0.00 0.00 
329 26.61 47.54 0.00 0.00 0.00 0.00 0.00 0.00 
330 7.03 9.74 1.39 3.11 37.89 84.73 0.00 0.00 
332 1.58 3.53 0.00 0.00 0.00 0.00 0.00 0.00 
333 4.19 6.60 0.00 0.00 0.07 0.16 0.18 0.40 
334 0.00 0.00 2.35 5.26 2.16 4.83 0.00 0.00 
335 1.42 2.33 0.62 1.38 0.00 0.00 4.25 6.35 
336 0.88 1.98 0.00 0.00 0.00 0.00 0.00 0.00 
337 0.00 0.00 13.16 29.43 0.00 0.00 0.00 0.00 
339 0.57 1.27 0.00 0.00 0.00 0.00 0.00 0.00 
341 0.00 0.00 1.59 3.56 0.00 0.00 0.75 1.38 
342 0.86 1.92 11.43 25.55 0.00 0.00 0.00 0.00 
344 0.00 0.00 0.00 0.00 0.00 0.00 1.95 3.82 
345 0.00 0.00 0.58 1.29 0.00 0.00 0.00 0.00 
346 1.95 2.73 0.00 0.00 0.00 0.00 15.99 27.48 
348 0.00 0.00 0.00 0.00 12.23 26.49 0.00 0.00 
351 0.00 0.00 1.50 3.35 0.00 0.00 0.00 0.00 
352 0.00 0.00 0.00 0.00 29.92 66.91 1.08 2.41 
358 1.49 3.32 0.00 0.00 0.00 0.00 37.86 84.66 
406 1.07 2.40 0.00 0.00 8.54 14.30 0.00 0.00 
408 0.00 0.00 11.08 22.28 0.00 0.00 0.00 0.00 
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SSP 13DAF 13DAF 17DAF 17DAF 21DAF 21 OAF 24DAF 24DAF 
Ave St Dev Ave St Dev Ave St Dev Ave St Dev 
418 2.86 5.80 3.49 . 4.83 0.00 0.00 0.00 0.00 
419 0.00 0.00 4.71 5.32 0.00 0.00 0.00 0.00 
422 0.71 1.59 0.00 0.00 0.00 0.00 0.00 0.00 
435 0.00 0.00 1.48 3.30 0.00 0.00 2.01 4.49 
502 1.46 3.26 1.72 2.37 0.00 0.00 24.64 55.11 
503 0.00 0.00 40.68 90.96 3.90 8.73 159.23 218.27 
505 0.00 0.00 2.49 5.57 0.00 0.00 0.00 0.00 
507 3.03 6.78 0.00 0.00 0.00 0.00 0.00 0.00 
510 0.00 0.00 0.00 0.00 0.00 0.00 15.36 31.76 
512 0.00 0.00 0.00 0.00 0.00 0.00 4.02 8.37 
514 0.00 0.00 0.29 0.65 3.19 7.13 0.00 0.00 
517 0.00 0.00 0.00 0.00 21.03 47.03 21.11 27.62 
519 0.00 0.00 0.00 0.00 0.00 0.00 2.67 5.78 
521 0.00 0.00 3.78 8.45 0.00 0.00 0.00 0.00 
529 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.47 
535 0.97 2.17 0.00 0.00 0.00 0.00 0.00 0.00 
601 0.00 0.00 3.34 7.46 3.08 5.94 3.58 8.01 
602 0.00 0.00 1.10 2.47 0.00 0.00 0.00 0.00 
604 0.00 0.00 14.10 31.52 1.86 4.15 0.00 0.00 
605 0.00 0.00 4.59 4.67 7.15 11.96 8.18 9.38 
606 0.00 0.00 8.17 18.27 0.00 0.00 0.00 0.00 
607 0.00 0.00 8.81 18.79 1.94 4.33 6.50 13.21 
612 1.43 3.20 0.00 0.00 0.00 0.00 17.12 34.52 
616 0.00 0.00 0.00 0.00 3.14 7.02 0.00 0.00 
619 0.00 0.00 0.00 0.00 2.96 6.61 0.00 0.00 
620 0.00 0.00 1.42 3.17 0.00 0.00 0.97 2.17 
621 0.00 0.00 0.00 0.00 2.10 4.70 0.00 0.00 
623 0.00 0.00 3.46 7.74 0.00 0.00 0.00 0.00 
624 8.95 17.18 41.32 52.00 34.96 48.06 12.35 7.79 
629 0.00 0.00 0.00 0.00 0.00 0.00 41.13 79.07 
630 0.00 0.00 0.00 0.00 0.00 0.00 3.72 8.32 
633 0.00 0.00 1.14 2.54 49.79 111.32 249.22 557.27 
634 0.00 0.00 0.00 0.00 237.22 275.50 0.00 0.00 
636 0.00 0.00 3.98 8.90 0.00 0.00 0.00 0.00 
637 0.00 0.00 0.00 0.00 0.00 0.00 5.20 11.63 
638 0.00 0.00 0.00 0.00 0.00 0.00 4.60 6.61 
641 0.00 0.00 0.00 0.00 0.00 0.00 13.19 29.48 
642 0.00 0.00 1.78 3.98 0.00 0.00 8.29 18.55 
646 0.00 0.00 31.61 68.84 18.36 38.09 0.00 0.00 
648 0.00 0.00 0.00 0.00 0.00 0.00 11.57 15.21 
707 0.00 0.00 0.85 1.89 0.00 0.00 0.00 0.00 
711 0.00 0.00 7.02 15.69 0.00 0.00 0.00 0.00 
713 2.28 2.68 1.01 2.25 10.33 18.23 8.10 18.12 
715 0.00 0.00 0.00 0.00 0.00 0.00 4.70 10.51 
717 0.00 0.00 0.25 0.56 0.00 0.00 0.00 0.00 
721 0.00 0.00 1.30 2.91 0.00 0.00 0.00 0.00 
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729 0.00 0.00 0.00 0.00 0.00 0.00 0.56 1.25 
731 0.00 0.00 4.68 5.84 0.00 0.00 3.02 4.42 
732 0.00 0.00 1.45 2.00 0.00 0.00 160.00 207.55 
733 0.00 0.00 8.73 19.52 11.16 15.68 0.00 0.00 
734 0.00 0.00 2.52 4.41 0.00 0.00 0.00 0.00 
735 0.00 0.00 3.66 5.18 27.63 58.25 67.92 104.34 
736 0.00 0.00 3.32 4.87 0.00 0.00 125.66 131.21 
737 0.00 0.00 0.00 0.00 2.25 3.10 4.05 5.42 
738 0.00 0.00 0.00 0.00 0.98 2.19 0.00 0.00 
739 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.02 
741 0.00 0.00 4.16 9.31 4.94 8.71 0.00 0.00 
807 0.00 0.00 1.35 2.22 2.02 4.52 0.00 0.00 
809 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
810 0.00 0.00 3.33 7.44 0.00 0.00 0.00 0.00 
813 0.00 0.00 0.38 0.85 19.65 38.36 1.52 3.37 
814 0.00 0.00 1.46 3.27 0.00 0.00 0.00 0.00 
1002 0.00 0.00 0.00 0.00 0.00 0.00 30.36 66.41 
1007 0.00 0.00 0.00 0.00 8.49 18.98 9.86 13.89 
1012 0.00 0.00 0.00 0.00 16.45 36.79 8.04 11.72 
1013 8.58 19.19 0.00 0.00 7.36 16.47 0.00 0.00 
1018 0.00 0.00 0.00 0.00 0.00 0.00 2.00 4.47 
1101 0.00 0.00 0.00 0.00 2.62 5.87 1.52 3.41 
1102 0.00 0.00 0.00 0.00 0.00 0.00 7.15 16.00 
1103 0.00 0.00 0.14 0.32 0.00 0.00 0.00 0.00 
1109 0.00 0.00 0.00 0.00 3.06 6.85 0.00 0.00 
1110 0.00 0.00 0.00 0.00 1.25 2.79 0.00 0.00 
1111 0.97 2.16 2.75 4.27 14.35 32.10 7.84 14.85 
1112 0.00 0.00 0.00 0.00 0.00 0.00 10.93 13.25 
1113 2.14 3.09 0.00 0.00 0.00 0.00 7.52 16.82 
1114 1.52 3.41 4.15 9.27 111.45 160.95 44.43 47.24 
1120 0.00 0.00 0.00 0.00 8.73 14.40 8.84 19.77 
1121 168.39 216.52 313.42 272.31 579.62 722.36 457.91 314.15 
1122 0.00 0.00 4.43 5.26 0.00 0.00 0.37 0.83 
1123 4.03 5.53 1.11 2.49 162.22 141.48 66.23 59.39 
1125 136.41 161.29 460.32 532.36 604.41 496.30 463.55 301.79 
1126 0.00 0.00 0.00 0.00 2.32 3.91 2.17 4.85 
1127 2.04 4.57 0.00 0.00 0.00 0.00 0.00 0.00 
1128 0.00 0.00 0.00 0.00 0.41 0.92 0.00 0.00 
1129 2.03 4.55 0.00 0.00 0.00 0.00 94.81 131.38 
1130 3.03 6.77 0.00 0.00 0.00 0.00 15.73 35.17 
1132 2.54 5.68 0.49 1.09 0.00 0.00 0.00 0.00 
1133 0.81 1.81 0.00 0.00 0.00 0.00 0.00 0.00 
1135 1.81 4.06 16.62 26.04 0.00 0.00 6.45 8.06 
1136 2.72 6.08 0.00 0.00 0.00 0.00 0.00 0.00 
1137 2.88 6.44 0.00 0.00 0.00 0.00 0.00 0.00 
1138 0.76 1.71 0.00 0.00 0.00 0.00 2.99 5.39 
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1139 0.85 1.89 3.22 7.19 0.00 0.00 0.00 0.00 
1140 0.00 0.00 6.77 15.15 0.00 0.00 3.35 7.49 
1141 0.00 0.00 1.43 1.97 0.00 0.00 0.00 0.00 
1146 0.00 0.00 0.95 2.12 0.00 0.00 2.96 4.41 
1148 0.00 0.00 40.63 66.76 5.15 11.52 133.60 128.37 
1149 0.00 0.00 0.00 0.00 0.00 0.00 2.24 4.04 
1150 2.20 4.93 0.00 0.00 0.00 0.00 0.00 0.00 
1152 0.00 0.00 8.83 13.18 0.00 0.00 1.71 3.81 
1153 0.16 0.35 0.00 0.00 0.00 0.00 0.00 0.00 
1154 0.00 0.00 0.22 0.49 0.00 0.00 0.00 0.00 
1155 2.04 4.55 3.79 8.47 0.00 0.00 0.00 0.00 
1158 IO.IO 22.58 0.00 0.00 0.00 0.00 0.00 0.00 
1160 0.00 0.00 11.21 11.85 0.00 0.00 1.82 4.07 
1163 0.00 0.00 0.00 0.00 784.77 1067.28 0.00 0.00 
1168 0.00 0.00 0.00 0.00 0.00 0.00 67.38 67.19 
1172 0.00 0.00 0.00 0.00 4.73 10.58 0.00 0.00 
1173 8.32 18.61 2.47 3.55 4.90 4.82 17.20 26.88 
1202 8.44 18.86 11.01 19.97 0.00 0.00 12.76 17.47 
1203 68.66 78.65 281.26 237.29 284.29 195.04 945.71 272.18 
1204 2.25 3.09 51.86 48.50 200.76 202.39 0.00 0.00 
1207 0.00 0.00 0.00 0.00 0.00 0.00 5.26 11.76 
1208 0.00 0.00 1.77 3.97 14.08 31.47 0.00 0.00 
1209 2.10 4.69 0.00 0.00 0.00 0.00 0.00 0.00 
1211 0.21 0.47 0.00 0.00 0.00 0.00 21.76 43.55 
1212 1.24 2.77 0.00 0.00 0.00 0.00 0.00 0.00 
1213 2.94 6.57 0.00 0.00 0.00 0.00 0.00 0.00 
1214 1.16 2.58 0.00 0.00 0.00 0.00 0.00 0.00 
1215 1.07 2.39 0.00 0.00 0.00 0.00 0.00 0.00 
1216 1.48 3.30 0.00 0.00 0.00 0.00 1.47 3.28 
1217 0.16 0.35 0.00 0.00 4.50 10.06 7.06 15.78 
1218 0.75 1.69 0.00 0.00 7.11 15.90 8.65 19.34 
1219 1.29 2.89 0.00 0.00 0.00 0.00 0.00 0.00 
1221 0.00 0.00 0.00 0.00 0.00 0.00 5.68 8.92 
1222 0.00 0.00 3.27 7.32 0.00 0.00 0.00 0.00 
1223 0.00 0.00 1.43 3.19 0.00 0.00 1.56 3.48 
1227 0.35 0.79 0.97 2.17 6.17 8.10 0.00 0.00 
1228 0.00 0.00 9.08 9.89 0.00 0.00 0.00 0.00 
1229 0.00 0.00 2.86 4.44 0.00 0.00 0.00 0.00 
1230 0.83 1.20 4.62 6.59 0.00 0.00 0.00 0.00 
1236 0.00 0.00 0.79 1.76 0.39 0.87 0.00 0.00 
1238 0.51 1.13 3.51 5.71 0.00 0.00 0.00 0.00 
1240 0.00 0.00 0.00 0.00 1.31 2.93 6.57 14.70 
1241 12.35 27.62 1.35 3.03 0.00 0.00 0.00 0.00 
1242 2.29 2.65 0.00 0.00 0.00 0.00 0.00 0.00 
1243 1.45 3.24 0.00 0.00 0.00 0.00 8.08 11.26 
1244 0.00 0.00 0.14 0.31 0.00 0.00 0.00 0.00 
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1245 0.00 0.00 18.46 27.42 0.00 0.00 0.00 0.00 
1249 0.70 1.57 0.00 0.00 0.00 0.00 0.46 1.02 
1251 0.00 0.00 0.00 0.00 0.00 0.00 4.95 7.18 
1252 0.00 0.00 0.00 0.00 4.50 10.07 9.03 13.49 
1253 9.18 20.52 0.00 0.00 0.15 0.33 1.79 4.01 
1256 0.00 0.00 8.15 18.22 0.00 0.00 0.00 0.00 
1257 0.00 0.00 3.84 5.94 1.78 3.13 0.00 0.00 
1259 0.00 0.00 0.00 0.00 0.00 0.00 17.69 15.89 
1262 1.66 2.33 2.03 3.78 3.11 ·6.95 0.00 0.00 
1264 0.00 0.00 0.00 0.00 2.03 4.53 0.00 0.00 
1266 25.54 36.25 0.00 0.00 0.00 0.00 7.98 17.84 
1268 0.50 1.12 0.00 0.00 0.00 0.00 0.00 0.00 
1269 0.53 1.19 23.47 52.48 0.00 0.00 8.95 16.19 
1272 0.00 0.00 0.00 0.00 0.51 1.14 0.00 0.00 
1273 0.00 0.00 0.92 2.06 4.10 9.17 0.00 0.00 
1274 5.00 11.18 0.57 1.11 0.00 0.00 0.00 0.00 
1275 4.26 6.59 0.00 0.00 0.00 0.00 0.00 0.00 
1276 7.97 17.82 0.00 0.00 0.00 0.00 0.00 0.00 
1277 1.10 2.47 8.78 18.55 4.46 9.98 0.00 0.00 
1279 11.81 16.70 1.43 3.19 30.19 55.03 2.02 4.52 
1283 0.00 0.00 1.07 2.40 0.00 0.00 0.00 0.00 
1288 1.10 2.46 0.00 0.00 0.00 0.00 0.00 0.00 
1291 0.00 0.00 0.00 0.00 0.00 0.00 1.22 2.73 
1292 0.00 0.00 0.00 0.00 4.44 9.93 12.57 9.27 
1295 0.00 0.00 4.07 7.30 0.00 0.00 1.65 3.69 
1299 2.45 5.47 0.00 0.00 0.00 0.00 0.00 0.00 
1301 6.71 15.01 13.66 30.01 0.00 0.00 41.69 62.75 
1303 0.77 1.73 0.00 0.00 1.94 3.34 0.00 0.00 
1304 2.07 4.63 0.00 0.00 0.00 0.00 0.00 0.00 
1306 0.00 0.00 9.56 19.44 2.71 5.30 0.00 0.00 
1307 5.35 11.95 0.00 0.00 0.00 0.00 0.00 0.00 
1312 0.00 0.00 0.00 0.00 0.00 0.00 24.11 53.91 
1313 1.12 2.51 0.00 0.00 2.40 4.87 0.00 0.00 
1314 5.99 13.39 0.00 0.00 5.74 5.78 0.00 0.00 
1315 4.28 9.58 2.81 6.28 0.00 0.00 0.00 0.00 
1316 1.00 1.58 0.00 0.00 0.93 2.07 30.82 43.15 
1317 0.96 2.14 0.00 0.00 0.00 0.00 0.00 0.00 
1320 0.00 0.00 5.08 5.08 0.00 0.00 0.00 0.00 
1322 4.79 10.70 0.00 0.00 0.00 0.00 0.00 0.00 
1323 0.00 0.00 14.61 20.49 0.00 0.00 8.23 18.41 
1324 7.05 15.77 0.00 0.00 39.33 87.95 12.44 10.76 
1334 2.05 4.59 0.00 0.00 0.00 0.00 1.12 2.51 
1335 0.34 0.76 0.00 0.00 0.00 0.00 0.00 0.00 
1336 4.16 9.30 0.00 0.00 0.00 0.00 0.00 0.00 
1341 0.00 0.00 0.00 0.00 0.00 0.00 19.83 38.07 
1342 0.00 0.00 0.00 0.00 0.00 0.00 13.44 13.73 
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1346 0.00 0.00 2.82 6.31 31.77 71.03 3.92 5.24 
1349 0.00 0.00 2.89 6.46 10.84 24.24 0.00 0.00 
1354 3.98 4.29 0.00 0.00 29.58 50.15 0.00 0.00 
1355 0.00 0.00 5.13 11.47 0.00 0.00 159.25 171.46 
1356 0.00 0.00 0.00 0.00 33.86 47.78 2.50 5.59 
1358 0.00 0.00 0.00 0.00 3.26 7.29 0.00 0.00 
1359 32.59 45.28 0.00 0.00 0.00 0.00 0.00 0.00 
1402 0.00 0.00 3.23 3.16 24.56 20.12 28.12 38.38 
1403 0.00 0.00 0.00 0.00 11.52 21.69 0.00 0.00 
1409 55.59 124.30 0.48 1.08 0.00 0.00 0.00 0.00 
1410 4.86 6.93 3.32 7.43 7.56 10.91 7.59 10.42 
1412 0.00 0.00 0.00 0.00 8.78 12.02 0.00 0.00 
1413 0.00 0.00 0.00 0.00 0.00 0.00 0.78 1.07 
1414 0.00 0.00 0.00 0.00 19.18 42.89 9.31 12.08 
1415 0.00 0.00 0.86 1.93 44.24 61.65 24.12 33.65 
1416 2.10 4.69 0.00 0.00 109.10 212.06 0.00 0.00 
1417 0.00 0.00 0.25 0.57 1.70 3.81 0.00 0.00 
1418 0.90 1.36 11.22 10.21 3.83 8.46 0.00 0.00 
1419 6.53 10.54 15.44 18.57 7.79 6.83 0.00 0.00 
1426 0.66 0.94 0.00 0.00 0.00 0.00 0.00 0.00 
1438 4.18 5.68 0.00 0.00 0.00 0.00 0.00 0.00 
1444 0.00 0.00 0.00 0.00 0.00 0.00 1.11 2.49 
1449 1.19 2.66 0.00 0.00 0.00 0.00 0.00 0.00 
1451 4.83 7.44 7.81 8.37 14.46 20.12 5.74 5.82 
1452 0.98 2.18 0.00 0.00 1.66 3.70 0.00 0.00 
1454 0.00 0.00 5.96 13.34 2.10 4.69 0.00 0.00 
1502 0.00 0.00 36.28 81.12 35.80 80.05 0.00 0.00 
1504 0.00 0.00 8.32 18.60 0.00 0.00 0.00 0.00 
1506 2.43 5.43 3.81 8.53 7.22 9.92 34.74 77.68 
1511 0.00 0.00 10.88 9.36 0.00 0.00 0.00 0.00 
1512 0.00 0.00 0.12 0.27 3.87 5.42 0.00 0.00 
1514 0.00 0.00 9.53 21.31 0.71 1.58 58.98 131.89 
1524 0.00 0.00 13.07 29.23 0.00 0.00 0.00 0.00 
1525 13.70 30.64 3.65 8.16 0.00 0.00 0.00 0.00 
1526 0.69 1.55 0.00 0.00 1.83 4.08 0.00 0.00 
1527 0.00 0.00 3.65 8.16 0.00 0.00 0.00 0.00 
1528 0.00 0.00 0.27 0.60 0.00 0.00 34.39 48.35 
1529 0.00 0.00 2.28 3.41 0.00 0.00 0.00 0.00 
1530 0.00 0.00 70.36 152.84 4.18 9.35 16.25 19.18 
1536 0.00 0.00 8.64 15.65 0.00 0.00 0.00 0.00 
1537 3.27 4.51 3.49 5.93 1.73 3.88 0.00 0.00 
1542 0.00 0.00 0.98 2.19 3.84 8.59 0.00 0.00 
1601 0.00 0.00 0.00 0.00 4.26 9.52 99.46 128.23 
1602 0.00 0.00 0.00 0.00 15.31 22.27 35.42 57.26 
1603 0.00 0.00 0.00 0.00 0.00 0.00 4.23 5.81 
1604 0.00 0.00 4.20 9.38 0.00 0.00 2.18 4.87 
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1605 0.00 0.00 1.17 2.61 0.00 0.00 0.00 0.00 
1606 0.00 0.00 0.00 0.00 0.64 1.44 8.60 18.29 
1608 0.00 0.00 0.00 0.00 0.00 0.00 25.77 45.69 
1611 0.00 0.00 0.80 1.79 50.29 110.28 33.63 37.46 
1616 0.00 0.00 0.00 0.00 0.00 0.00 9.22 11.20 
1617 0.00 0.00 9.41 19.58 0.00 0.00 0.00 0.00 
1620 0.00 0.00 0.00 0.00 0.00 0.00 3.46 4.92 
1621 11.61 18.67 33.49 74.88 2.37 5.29 0.00 0.00 
1624 0.00 0.00 0.00 0.00 0.00 0.00 0.61 1.36 
1630 0.00 0.00 0.00 0.00 2.41 5.38 0.00 0.00 
1701 0.00 0.00 0.41 0.93 0.00 0.00 0.00 0.00 
1703 0.00 0.00 0.00 0.00 0.00 0.00 19.78 43.11 
1704 0.21 0.47 0.00 0.00 0.00 0.00 7.57 13.74 
1708 0.00 0.00 11.26 11.98 70.43 38.35 5.93 13.26 
1711 0.00 0.00 0.00 0.00 0.00 0.00 1.67 3.73 
1718 0.00 0.00 0.00 0.00 12.94 28.94 13.04 28.41 
1719 0.00 0.00 0.77 1.72 0.00 0.00 0.00 0.00 
1720 0.00 0.00 0.00 0.00 0.76 1.70 1.29 2.27 
1721 1.95 4.35 1.59 3.35 0.00 0.00 236.77 259.24 
1722 4.60 10.28 40.97 62.88 83.06 132.54 41.95 93.81 
1723 0.00 0.00 0.00 0.00 0.00 0.00 1.68 3.75 
1724 4.32 9.66 0.00 0.00 66.31 110.61 252.73 394.56 
1726 0.00 0.00 0.00 0.00 0.00 0.00 16.69 37.32 
1727 3.96 8.85 3.18 7.12 46.94 104.97 11.65 14.64 
1802 0.00 0.00 0.77 1.73 0.00 0.00 0.00 0.00 
1804 0.00 0.00 4.35 9.72 3.41 7.62 4.22 9.32 
1806 0.00 0.00 37.31 80.43 0.80 1.79 2.61 5.83 
1808 0.00 0.00 0.00 0.00 0.00 0.00 27.59 45.43 
1809 0.00 0.00 2.06 4.42 0.00 0.00 0.00 0.00 
1810 0.00 0.00 1.28 2.86 0.00 0.00 0.00 0.00 
1811 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1816 0.00 0.00 0.00 0.00 0.00 0.00 5.61 10.51 
1817 13.65 15.29 47.25 71.89 18.91 42.28 14.94 29.94 
1819 0.00 0.00 0.00 0.00 7.41 16.56 0.00 0.00 
1820 0.00 0.00 0.75 1.69 0.00 0.00 0.00 0.00 
1822 0.00 0.00 0.00 0.00 24.78 42.38 0.00 0.00 
1825 0.00 0.00 4.91 10.97 20.86 40.99 11.98 16.17 
1826 0.00 0.00 2.92 6.53 0.00 0.00 0.00 0.00 
1827 0.00 0.00 0.00 0.00 24.23 47.66 23.41 37.37 
2001 7.20 13.75 0.37 0.83 0.00 0.00 1.12 2.51 
2004 0.00 0.00 0.00 0.00 9.37 17.83 0.00 0.00 
2005 0.00 0.00 0.00 0.00 1.00 2.23 0.00 0.00 
2006 0.00 0.00 0.00 0.00 0.00 0.00 13.57 15.98 
2009 0.00 0.00 0.00 0.00 2.99 6.69 0.00 0.00 
2011 5.94 9.13 0.00 0.00 0.00 0.00 17.27 29.60 
2014 0.00 0.00 0.00 0.00 0.95 2.12 24.44 25.60 
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2020 0.00 0.00 0.00 0.00 0.00 0.00 4.45 6.83 
2021 5.67 12.64 0.00 0.00 0.10 0.22 31.51 34.20 
2022 0.00 0.00 0.92 2.06 13.92 31.12 2.26 5.05 
2023 0.00 0.00 0.00 0.00 0.00 0.00 53.84 107.19 
2101 8.65 19.35 0.99 2.22 0.36 0.80 1.88 3.20 
2103 0.00 0.00 3.29 7.36 1.72 3.84 0.00 0.00 
2104 0.00 0.00 2.77 3.80 1.72 2.84 16.13 29.79 
2106 5.58 12.49 0.00 0.00 55.13 92.28 81.81 49.85 
2107 0.00 0.00 0.00 0.00 22.31 26.58 4.23 9.47 
2109 14.12 23.64 0.00 0.00 9.22 8.54 21.89 33.53 
2110 7.45 9.14 0.00 0.00 0.00 0.00 0.00 0.00 
2111 21.22 40.59 220.05 294.28 169.53 73.91 810.88 1083.88 
2112 0.00 0.00 0.59 1.32 0.00 0.00 15.62 18.66 
2113 0.00 0.00 54.94 122.84 10.08 22.53 117.04 121.12 
2115 0.00 0.00 1.84 4.11 0.00 0.00 0.00 0.00 
2116 1.68 3.76 0.00 0.00 2.37 5.31 17.07 19.87 
2120 2.15 4.82 0.56 1.24 6.08 9.01 0.00 0.00 
2123 4.89 6.34 0.00 0.00 0.00 0.00 10.59 11.95 
2130 0.00 0.00 0.00 0.00 0.16 0.37 0.00 0.00 
2131 0.00 0.00 0.75 1.67 0.00 0.00 0.00 0.00 
2133 0.00 0.00 1.79 4.00 0.00 0.00 0.00 0.00 
2135 8.07 18.05 3.49 7.50 0.00 0.00 0.00 0.00 
2138 1.81 4.06 0.69 1.53 0.00 0.00 19.66 43.96 
2140 5.45 6.50 9.05 12.36 102.27 150.72 125.52 164.89 
2141 0.00 0.00 1.40 3.13 5.58 12.01 0.00 0.00 
2142 0.00 0.00 0.00 0.00 2.07 4.63 4.95 11.07 
2143 2.12 4.74 0.00 0.00 0.00 0.00 0.00 0.00 
2145 3.62 8.10 0.00 0.00 47.65 61.68 0.21 0.47 
2146 1.78 3.97 0.00 0.00 0.00 0.00 0.00 0.00 
2149 0.00 0.00 7.22 8.88 21.51 47.00 0.00 0.00 
2150 2.45 3.97 0.00 0.00 6.51 14.57 0.00 0.00 
2151 0.20 0.44 0.28 0.63 0.00 0.00 0.00 0.00 
2152 2.02 2.86 4.35 6.29 0.00 0.00 0.00 0.00 
2153 1.55 3.46 0.00 0.00 0.00 0.00 1.27 2.85 
2154 5.39 10.78 0.00 0.00 0.00 0.00 0.00 0.00 
2155 1.97 4.41 0.00 0.00 0.00 0.00 22.41 50.11 
2157 5.33 7.58 0.12 0.26 0.29 0.65 0.00 0.00 
2158 0.00 0.00 0.00 0.00 2.63 5.03 0.00 0.00 
2160 0.00 0.00 1.49 3.32 0.00 0.00 0.00 0.00 
2161 5.93 13.26 0.00 0.00 0.00 0.00 0.00 0.00 
2163 0.00 0.00 0.00 0.00 0.66 1.48 0.00 0.00 
2170 1.30 2.91 0.00 0.00 0.00 0.00 0.00 0.00 
2184 0.00 0.00 0.00 0.00 3.56 7.97 0.00 0.00 
2186 0.00 0.00 3.90 5.34 0.00 0.00 15.36 16.33 
2188 0.00 0.00 0.00 0.00 15.10 33.77 7.17 16.03 
2193 0.90 2.02 1.32 2.94 0.00 0.00 0.00 0.00 
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2194 0.00 0.00 0.00 0.00 13.14 17.71 0.00 0.00 
2199 9.25 20.67 0.00 0.00 2.92 6.52 0.00 0.00 
2202 0.00 0.00 0.00 0.00 10.65 23.81 279.81 245.92 
2205 1.29 2.88 0.00 0.00 0.00 0.00 0.00 0.00 
2206 0.49 1.10 0.00 0.00 0.00 0.00 0.00 0.00 
2207 2.71 6.05 2.40 4.51 1.14 2.54 9.61 20.42 
2209 1.18 2.63 0.28 0.63 2.62 3.59 7.22 11.72 
2211 0.00 0.00 9.25 19.89 0.00 0.00 39.24 56.58 
2212 0.85 1.89 2.56 5.73 0.00 0.00 0.00 0.00 
2214 0.00 0.00 0.00 0.00 0.00 0.00 38.38 51.25 
2216 0.00 0.00 0.00 0.00 0.98 2.20 0.00 0.00 
2217 0.00 0.00 3.59 8.02 0.00 0.00 0.00 0.00 
2218 5.89 13.18 0.00 0.00 0.00 0.00 47.86 45.07 
2219 1.88 3.09 2.00 4.47 0.00 0.00 0.00 0.00 
2220 0.00 0.00 0.00 0.00 0.16 0.37 0.00 0.00 
2223 0.00 0.00 2.37 5.30 1.80 4.02 0.00 0.00 
2225 3.39 5.15 0.00 0.00 0.00 0.00 0.00 0.00 
2228 0.00 0.00 9.56 21.38 0.00 0.00 0.00 0.00 
2231 0.00 0.00 1.31 2.92 0.85 1.91 0.00 0.00 
2235 1.76 3.94 0.00 0.00 0.00 0.00 0.00 0.00 
2236 6.49 8.16 0.00 0.00 22.57 44.91 0.00 0.00 
2240 5.90 13.20 0.00 0.00 3.16 7.06 2.45 5.47 
2241 0.17 0.38 4.67 10.43 0.00 0.00 0.00 0.00 
2242 2.02 4.53 0.00 0.00 0.00 0.00 0.00 0.00 
2244 2.61 3.93 6.61 9.72 0.00 0.00 12.79 18.00 
2245 0.00 0.00 0.00 0.00 15.23 34.06 1.23 2.75 
2246 0.00 0.00 5.65 12.63 2.63 5.51 0.55 1.24 
2247 0.00 0.00 15.98 29.67 0.00 0.00 59.86 74.12 
2249 0.00 0.00 1.99 4.46 0.00 0.00 0.00 0.00 
2251 5.49 12.27 0.00 0.00 0.00 0.00 0.00 0.00 
2254 5.46 12.20 0.88 1.96 0.00 0.00 0.00 0.00 
2255 0.00 0.00 0.31 0.70 0.00 0.00 0.00 0.00 
2256 0.00 0.00 4.12 6.78 0.00 0.00 0.00 0.00 
2258 0.00 0.00 0.00 0.00 0.73 1.63 25.42 33.56 
2259 0.00 0.00 6.32 14.14 10.46 10.61 49.54 47.86 
2261 0.00 0.00 5.34 11.94 0.00 0.00 8.75 16.60 
2263 0.43 0.96 0.00 0.00 0.00 0.00 0.00 0.00 
2267 4.39 9.82 0.00 0.00 0.85 1.26 5.17 5.03 
2268 0.00 0.00 0.00 0.00 1.08 2.41 5.18 10.54 
2274 1.48 2.08 2.26 5.06 0.00 0.00 2.99 6.68 
2276 1.90 4.24 0.00 0.00 0.00 0.00 1.46 2.85 
2279 1.10 2.45 0.00 0.00 0.00 0.00 0.00 0.00 
2280 8.42 16.15 0.00 0.00 3.62 8.09 25.07 50.40 
2281 17.06 33.79 0.00 0.00 0.00 0.00 0.00 0.00 
2283 1.43 3.20 6.97 15.59 0.00 0.00 0.00 0.00 
2284 23.09 42.72 0.00 0.00 0.00 0.00 5.77 9.03 
58 
SSP 13DAF 13DAF 17DAF 17DAF 21DAF 21DAF 24DAF 24DAF 
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2285 10.78 14.78 2.29 5.12 0.00 0.00 2.21 4.93 
2287 0.00 0.00 0.00 0.00 0.00 0.00 8.28 17.15 
2288 0.00 0.00 0.00 0.00 0.57 1.28 0.47 1.06 
2290 0.00 0.00 0.00 0.00 5.04 4.05 0.99 2.21 
2292 0.00 0.00 0.75 1.68 1.27 2.84 0.00 0.00 
2293 0.00 0.00 0.00 0.00 7.73 17.29 0.00 0.00 
2294 2.33 4.42 0.00 0.00 0.00 0.00 0.00 0.00 
2295 2.35 5.26 2.23 5.00 0.00 0.00 0.00 0.00 
2297 0.00 0.00 3.67 5.56 0.82 1.82 0.00 0.00 
2298 6.01 7.86 0.00 0.00 0.00 0.00 0.00 0.00 
2302 4.09 5.51 15.48 23.91 3.96 8.86 21.17 35.66 
2303 29.13 34.65 37.65 42.49 1.71 2.46 12.29 14.22 
2304 0.14 0.30 4.85 6.98 0.00 0.00 0.00 0.00 
2306 0.00 0.00 0.65 1.46 0.00 0.00 0.00 0.00 
· 2307 2.73 3.98 0.00 0.00 0.00 0.00 39.47 88.26 
2308 0.00 0.00 1.74 3.89 14.54 22.13 24.51 35.07 
2310 0.90 2.01 0.00 0.00 0.00 0.00 0.00 0.00 
2318 0.00 0.00 6.85 15.31 7.46 10.22 1.62 3.13 
2320 1.44 2.15 0.00 0.00 14.62 20.44 1.74 3.90 
2322 2.40 5.36 7.23 16.16 0.00 0.00 0.05 0.11 
2324 0.00 0.00 21.12 25.56 3.03 2.98 0.00 0.00 
2326 2.11 3.17 21.72 25.58 0.00 0.00 0.00 0.00 
2328 6.94 8.85 0.00 0.00 8.49 18.99 0.00 0.00 
2329 0.00 0.00 26.12 58.41 0.00 0.00 64.40 63 .15 
2330 18.62 41.64 0.00 0.00 0.00 0.00 0.00 0.00 
2331 0.00 0.00 3.36 7.52 0.00 0.00 0.00 0.00 
2335 14.64 31.48 13.97 19.17 0.00 0.00 15.08 24.12 
2336 7.02 14.52 0.00 0.00 0.00 0.00 0.00 0.00 
2337 0.00 0.00 1.25 2.80 0.00 0.00 0.00 0.00 
2341 10.87 24.30 0.00 0.00 0.00 0.00 23 .65 34.03 
2343 3.86 8.62 1.15 2.58 0.00 0.00 2.83 6.32 
2348 0.00 0.00 13 .72 22.32 5.60 12.52 0.00 0.00 
2349 19.14 18.64 0.00 0.00 0.00 0.00 0.00 0.00 
2350 0.00 0.00 2.04 4.57 4.92 6.95 0.00 0.00 
2351 0.00 0.00 0.00 0.00 1.72 3.84 0.00 0.00 
2352 10.71 11.93 0.00 0.00 2.22 4.97 0.00 0.00 
2353 0.00 0.00 13.04 29.15 0.00 0.00 0.00 0.00 
2357 0.00 0.00 2.33 5.21 0.08 0.17 0.00 0.00 
2358 9.07 12.70 0.00 0.00 2.32 5.20 3.65 6.59 
2359 0.00 0.00 2.37 5.31 0.00 0.00 0.00 0.00 
2360 0.00 0.00 0.00 0.00 0.00 0.00 22.85 41.17 
2401 0.08 0.17 31.38 66.37 85.77 156.26 0.00 0.00 
2403 9.11 20.06 0.00 0.00 20.52 45.88 28.81 61.82 
2404 11.46 19.03 0.00 0.00 0.00 0.00 16.35 36.56 
2406 4.48 6.01 0.00 0.00 0.00 0.00 1.68 3.77 
2407 0.00 0.00 0.00 0.00 21.01 28.31 138.53 205.13 
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2409 0.00 0.00 1.06 2.38 0.00 0.00 0.00 0.00 
2410 12.38 27.68 0.00 0.00 11.82 16.66 0.00 0.00 
2411 0.17 0.39 0.00 0.00 0.00 0.00 0.00 0.00 
2412 0.00 0.00 0.00 0.00 2.05 4.58 0.00 0.00 
2413 0.00 0.00 1.78 3.99 15.60 25.53 0.00 0.00 
2415 0.00 0.00 28.67 64.10 0.00 0.00 0.00 0.00 
2416 0.87 1.95 42.98 96.11 0.00 0.00 117.20 241.64 
2417 10.57 19.01 16.24 28.65 38.77 56.11 3.55 7.94 
2419 0.92 2.05 0.00 0.00 0.00 0.00 0.00 0.00 
2420 0.00 0.00 1.46 3.27 0.00 0.00 27.66 34.38 
2421 0.00 0.00 7.86 17.57 0.00 0.00 0.00 0.00 
2424 0.00 0.00 0.00 0.00 83.16 185.95 10.72 23.97 
2425 1.82 4.07 0.00 0.00 0.00 0.00 0.00 0.00 
2426 15.25 34.10 237.50 239.62 342.98 273.46 0.00 0.00 
2431 0.00 0.00 21.91 40.85 21.57 48.24 0.00 0.00 
2432 0.00 0.00 0.41 0.91 0.00 0.00 0.00 0.00 
2433 2.79 6.25 0.00 0.00 0.00 0.00 49.87 111.51 
2434 7.17 8.12 43.80 97.95 0.00 0.00 0.00 0.00 
2438 0.00 0.00 0.00 0.00 2.06 4.61 0.00 0.00 
2439 0.00 0.00 0.00 0.00 0.00 0.00 24.63 52.05 
2440 61.09 71.62 9.75 4.03 46.80 54.57 7.62 8.21 
2441 0.00 0.00 0.00 0.00 8.37 18.72 0.00 0.00 
2443 0.00 0.00 1.59 3.56 2.50 3.57 1.80 4.02 
2447 0.00 0.00 20.78 42.05 127.18 101.04 0.00 0.00 
2448 0.00 0.00 0.00 0.00 11.58 25.89 486.24 1024.42 
2449 5.26 5.97 0.00 0.00 4.75 7.56 0.00 0.00 
2451 1.30 2.90 5.78 12.92 0.00 0.00 5.64 8.53 
2452 27.48 29.58 358.23 641.32 790.45 1167.04 278.67 269.92 
2454 2.94 6.57 0.00 0.00 86.75 169.42 21.65 48.42 
2455 0.00 0.00 0.00 0.00 0.00 0.00 73.33 136.08 
2457 1.19 2.67 3.35 4.71 0.24 0.32 2.90 4.01 
2459 0.00 0.00 3.79 8.47 0.98 2.20 0.00 0.00 
2460 5.50 11.87 57.40 89.45 0.00 0.00 0.00 0.00 
2462 16.78 22.67 6.79 15.18 0.00 0.00 0.00 0.00 
2464 11.90 24.87 0.00 0.00 2.00 4.46 27.75 36.93 
2465 0.00 0.00 0.00 0.00 0.00 0.00 5.72 6.17 
2468 0.00 0.00 0.22 0.50 0.00 0.00 36.02 48.35 
2469 2.88 5.54 0.00 0.00 0.00 0.00 0.00 0.00 
2470 0.00 0.00 8.76 13.42 9.14 13.83 0.00 0.00 
2475 0.00 0.00 7.56 16.90 0.00 0.00 0.00 0.00 
2477 0.19 0.42 0.00 0.00 0.00 0.00 0.00 0.00 
2478 0.44 0.98 0.00 0.00 0.00 0.00 0.00 0.00 
2481 0.00 0.00 2.73 6.10 0.00 0.00 0.00 0.00 
2484 4.47 8.24 2.02 4.52 2.72 3.81 15.49 29.80 
2486 0.00 0.00 0.00 0.00 0.00 0.00 12.61 22.03 
2488 5.44 12.14 0.00 0.00 0.00 0.00 0.00 0.00 
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2489 16.39 19.71 0.00 0.00 0.00 0.00 0.00 0.00 
2490 12.62 28.21 6.21 13.89 0.00 0.00 0.00 0.00 
2492 0.00 0.00 5.28 7.74 0.00 0.00 0.00 0.00 
2496 11.69 16.10 1.55 3.47 1.35 1.42 0.00 0.00 
2501 0.00 0.00 0.00 0.00 5.15 7.90 0.00 0.00 
2502 0.00 0.00 9.95 22.25 0.00 0.00 0.00 0.00 
2504 0.00 0.00 0.00 0.00 30.16 25.17 12.92 9.43 
2505 0.42 0.93 0.00 0.00 8.09 11.33 8.38 18.73 
2506 0.00 0.00 7.84 13.22 33.28 39.83 12.49 17.29 
2507 0.00 0.00 5.32 11.89 0.00 0.00 0.00 0.00 
2509 0.00 0.00 11.68 26.12 2.22 4.97 0.00 0.00 
2511 0.00 0.00 1.09 2.44 0.00 0.00 0.00 0.00 
2514 0.00 0.00 5.15 11.52 0.08 0.18 2.18 4.59 
2515 6.68 14.94 0.00 0.00 0.05 0.11 0.00 0.00 
2517 0.00 0.00 0.00 0.00 0.38 0.85 0.00 0.00 
2520 6.90 13.60 0.34 0.76 0.86 1.93 0.00 0.00 
2522 0.36 0.81 7.81 17.47 0.00 0.00 0.00 0.00 
2523 0.00 0.00 0.00 0.00 1.19 2.66 0.00 0.00 
2526 3.46 5.80 6.83 11.51 4.05 6.03 0.00 0.00 
2528 0.00 0.00 0.00 0.00 9.19 20.56 109.05 156.54 
2530 0.92 1.85 4.17 7.21 13.75 19.98 73.87 56.75 
2531 0.00 0.00 5.36 11.99 0.00 0.00 146.77 127.93 
2532 8.76 19.59 14.88 32.65 11.04 24.69 62.06 73.95 
2533 37.52 79.92 208.03 372.12 38.56 47.90 159.90 205.75 
2534 0.00 0.00 12.65 28.29 0.00 0.00 0.00 0.00 
2537 0.00 0.00 0.00 0.00 0.00 0.00 4.01 4.13 
2538 4.25 6.43 0.00 0.00 46.74 57.60 0.00 0.00 
2540 0.00 0.00 0.00 0.00 4.68 10.46 0.00 0.00 
2541 0.00 0.00 0.00 0.00 43.38 97.01 10.81 24.18 
2542 0.00 0.00 0.00 0.00 2.47 5.52 77.36 135.79 
2543 0.00 0.00 29.49 44.21 0.00 0.00 34.97 78.19 
2544 0.00 0.00 12.11 27.07 0.00 0.00 5.96 13.33 
2545 2.69 6.02 0.00 0.00 16.10 29.83 0.00 0.00 
2546 0.00 0.00 0.00 0.00 25.48 56.97 0.00 0.00 
2549 0.00 0.00 0.00 0.00 2.87 6.41 0.00 0.00 
2554 0.11 0.25 0.00 0.00 6.34 11.50 41.74 73.05 
2555 0.00 0.00 83.27 114.04 15.48 21.23 0.00 0.00 
2556 0.00 0.00 0.00 0.00 0.00 0.00 2.81 6.29 
2602 0.00 0.00 0.00 0.00 2.35 5.25 0.00 0.00 
2605 27.18 34.11 24.33 40.36 6.14 5.75 0.00 0.00 
2606 0.00 0.00 0.52 1.15 5.95 13.30 156.54 299.67 
2608 5.65 12.62 0.00 0.00 0.00 0.00 14.35 25.95 
2609 3.40 4.83 0.00 0.00 1.18 2.63 0.00 0.00 
2610 4.04 9.04 0.00 0.00 0.43 0.97 0.00 0.00 
2611 3.24 4.63 0.00 0.00 0.00 0.00 18.83 40.62 
2614 0.00 0.00 0.00 0.00 0.00 0.00 11.45 19.37 
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2615 0.00 0.00 17.92 40.06 . 0.00 0.00 0.00 0.00 
2617 0.00 0.00 5.32 11.90 0.00 0.00 0.00 0.00 
2619 0.00 0.00 0.00 0.00 0.68 1.51 8.24 12.82 
2621 0.00 0.00 0.00 0.00 0.00 0.00 0.73 1.00 
2622 0.00 0.00 0.00 0.00 2.37 3.47 0.00 0.00 
2702 0.00 0.00 0.00 0.00 5.96 13.32 0.00 0.00 
2703 0.00 0.00 2.75 6.15 105.63 236.20 22.46 36.46 
2704 0.00 0.00 0.12 0.28 0.00 0.00 0.00 0.00 
2712 0.00 0.00 2.16 4.82 0.00 0.00 63.81 142.69 
2718 0.00 0.00 2.24 3.19 55.22 87.88 0.00 0.00 
2719 7.70 12.33 0.00 0.00 0.00 0.00 0.34 0.76 
2722 3.38 7.56 0.00 0.00 0.00 0.00 0.00 0.00 
2723 0.00 0.00 1.45 3.23 0.00 0.00 0.00 0.00 
2804 0.00 0.00 5.68 12.70 0.00 0.00 2.65 5.92 
2805 0.00 0.00 9.27 7.42 10.14 22.67 187.29 245.33 
2807 1.58 3.53 0.00 0.00 0.00 0.00 6.30 14.09 
2810 0.00 0.00 0.00 0.00 0.00 0.00 0.90 2.01 
2811 0.00 0.00 2.51 5.61 0.00 0.00 97.05 44.69 
2812 0.00 0.00 6.10 8.84 30.04 67.17 9.21 13.56 
2813 0.00 0.00 0.00 0.00 10.40 23.26 5.26 11.75 
3003 4.70 7.05 0.00 0.00 0.00 0.00 0.00 0.00 
3012 0.00 0.00 0.70 1.57 1.78 3.98 0.00 0.00 
3015 10.30 23.04 0.00 0.00 0.00 0.00 0.00 0.00 
3018 0.00 0.00 0.00 0.00 4.65 6.58 9.65 14.10 
3021 11.03 24.65 0.00 0.00 0.00 0.00 12.12 27.11 
3022 5.06 11.31 12.44 17.82 0.00 0.00 4.92 6.95 
3024 0.00 0.00 0.00 0.00 0.00 0.00 19.03 42.55 
3029 0.00 0.00 0.17 0.38 0.00 0.00 0.00 0.00 
3101 0.00 0.00 0.00 0.00 2.70 6.04 0.00 0.00 
3104 1.91 4.28 0.00 0.00 1.16 2.60 0.00 0.00 
3107 0.00 0.00 0.00 0.00 4.13 9.23 48.03 56.88 
3108 5.21 11.64 1.41 3.15 0.00 0.00 77.44 111.97 
3110 2.88 4.85 1.39 3.10 0.00 0.00 65.76 53.34 
3112 0.00 0.00 0.00 0.00 0.12 0.27 0.00 0.00 
3115 0.76 1.70 20.08 19.43 0.00 0.00 154.83 182.28 
3116 0.00 0.00 13.68 20.82 0.00 0.00 5.94 13.28 
3117 2.98 6.67 0.00 0.00 0.00 0.00 73.66 42.01 
3118 0.00 0.00 0.00 0.00 1.79 3.99 0.00 0.00 
3121 2.48 5.55 0.00 0.00 0.00 0.00 47.36 62.27 
3122 2.76 6.18 0.00 0.00 1.57 3.52 56.79 66.75 
3124 19.27 43.08 0.00 0.00 0.00 0.00 0.00 0.00 
3128 0.00 0.00 0.20 0.44 0.00 0.00 0.00 0.00 
3130 26.63 37.09 23.40 25.34 0.00 0.00 15.53 11.17 
3131 0.00 0.00 0.00 0.00 1.69 3.05 2.08 4.66 
3133 5.38 8.98 0.00 0.00 4.54 2.69 0.00 0.00 
3134 0.30 0.67 0.00 0.00 1.39 3.11 0.00 0.00 
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3135 2.52 5.63 0.00 0.00 0.00 0.00 14.69 18.37 
3137 0.00 0.00 7.32 7.29 0.00 0.00 0.00 0.00 
3138 1.78 3.98 0.00 0.00 0.00 0.00 0.00 0.00 
3139 2.71 6.06 2.43 5.43 0.00 0.00 5.04 11.27 
3140 1.15 2.58 0.90 2.01 1.21 2.71 1.66 3.72 
3141 0.52 1.17 9.36 20.94 0.00 0.00 23.90 24.78 
3142 2.56 5.72 0.00 0.00 0.00 0.00 0.00 0.00 
3143 23.59 52.75 0.16 0.36 0.00 0.00 0.61 1.36 
3144 0.00 0.00 1.15 2.56 3.13 6.99 0.00 0.00 
3146 2.26 5.05 1.92 3.73 29.68 49.91 0.00 0.00 
3147 0.00 0.00 0.46 1.04 6.10 10.84 14.85 28.50 
3152 3.96 8.86 0.27 0.61 5.08 11.36 0.00 0.00 
3153 0.00 0.00 0.00 0.00 9.63 21.53 0.00 0.00 
3154 5.18 11.59 0.00 0.00 0.00 0.00 0.00 0.00 
3155 0.54 1.20 0.00 0.00 0.00 0.00 0.00 0.00 
3159 0.00 0.00 0.00 0.00 2.19 4.90 0.00 0.00 
3161 0.00 0.00 3.16 7.07 0.10 0.23 0.00 0.00 
3163 0.00 0.00 0.00 0.00 2.64 3.91 9.10 6.23 
3166 0.00 0.00 3.63 8.12 0.00 0.00 0.12 0.26 
3167 0.00 0.00 0.00 0.00 0.00 0.00 5.49 12.28 
3170 0.00 0.00 1.17 2.63 0.00 0.00 0.00 0.00 
3173 12.80 18.01 0.00 0.00 12.88 28.79 0.00 0.00 
3177 1.90 4.25 3.69 8.24 1.63 2.63 1.64 3.67 
3178 0.00 0.00 3.88 5.38 0.00 0.00 0.00 0.00 
3201 3.94 7.19 11.60 25.94 2.99 6.68 13.32 16.10 
3206 11.40 25.00 127.22 155.50 77.50 79.56 276.31 184.85 
3207 0.19 0.43 10.48 13.66 0.00 0.00 12.60 28.17 
3208 17.95 26.85 117.54 113.16 392.96 322.73 888.62 926.75 
3210 0.00 0.00 0.83 1.85 0.00 0.00 10.66 15.93 
3211 0.00 0.00 14.27 20.35 0.28 0.64 8.30 10.15 
3212 0.00 0.00 0.00 0.00 0.00 0.00 1.96 4.39 
3214 0.00 0.00 7.94 14.89 0.00 0.00 2.00 2.73 
3215 0.00 0.00 8.96 10.28 5.47 12.23 42.12 57.89 
3216 0.00 0.00 0.00 0.00 0.00 0.00 15.66 22.56 
3217 4.96 11.08 0.00 0.00 0.00 0.00 12.06 25.84 
3221 0.00 0.00 0.00 0.00 12.06 26.97 0.00 0.00 
3222 0.00 0.00 0.98 2.19 1.26 2.83 0.00 0.00 
3223 5.81 9.21 0.37 0.84 0.00 0.00 0.00 0.00 
3224 1.46 3.26 4.48 10.01 1.38 2.25 5.62 12.57 
3225 14.51 24.26 28.20 35.44 189.33 162.80 391:59 275.95 
3229 2.02 4.51 0.00 0.00 18.21 23.51 0.00 0.00 
3230 8.65 17.59 2.62 5.86 11.82 13.23 9.90 22.13 
3231 0.00 0.00 5.93 13.25 0.00 0.00 3.48 5.97 
3233 0.00 0.00 5.69 8.83 0.00 0.00 0.00 0.00 
3236 0.00 0.00 0.38 0.85 0.00 0.00 0.00 0.00 
3237 1.86 4.16 0.00 0.00 0.00 0.00 14.79 30.47 
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3239 0.00 0.00 0.00 0.00 2.23 4.98 0.00 0.00 
3240 0.94 2.11 0.00 0.00 0.00 0.00 0.00 0.00 
3245 0.70 1.31 0.26 0.59 1.89 4.23 5.82 13.01 
3248 0.21 0.47 0.00 0.00 1.87 4.19 3.97 8.08 
3256 0.00 0.00 4.95 7.51 1.73 3.87 0.00 0.00 
3257 0.00 0.00 3.10 6.94 0.00 0.00 0.00 0.00 
3259 0.00 0.00 2.96 6.63 0.00 0.00 0.00 0.00 
3261 0.00 0.00 2.38 5.33 0.37 0.82 0.00 0.00 
3264 0.00 0.00 0.00 0.00 0.69 1.55 0.00 0.00 
3269 3.17 4.41 0.00 0.00 2.77 6.19 0.00 0.00 
3276 0.00 0.00 0.69 1.53 4.33 9.68 0.00 0.00 
3278 0.00 0.00 0.00 0.00 0.13 0.30 0.00 0.00 
3282 0.00 0.00 14.45 29.18 4.32 9.66 0.00 0.00 
3283 0.90 2.01 0.00 0.00 0.00 0.00 0.00 0.00 
3285 2.21 4.95 3.42 7.64 2.76 6.17 1.84 4.11 
3287 1.82 4.07 21.94 37.22 0.00 0.00 9.52 8.21 
3292 0.00 0.00 15.30 27.82 14.45 32.31 28.95 24.16 
3301 18.52 34.26 0.08 0.18 0.00 0.00 27.46 41.94 
3303 0.00 0.00 0.00 0.00 12.54 17.25 0.00 0.00 
3305 0.73 1.62 0.00 0.00 0.00 0.00 0.00 0.00 
3306 0.00 0.00 0.59 1.33 0.00 0.00 0.00 0.00 
3307 0.07 0.15 0.00 0.00 22.65 29.86 0.00 0.00 
3309 0.00 0.00 10.41 23.28 0.00 0.00 0.00 0.00 
3314 0.00 0.00 0.00 0.00 2.14 4.78 0.00 0.00 
3315 0.00 0.00 1.32 2.94 0.00 0.00 37.25 27.30 
3317 0.00 0.00 7.58 16.10 1.42 3.17 0.00 0.00 
3324 5.09 11.39 1.36 2.58 0.00 0.00 0.00 0.00 
3325 6.80 15.21 1.89 4.24 0.00 0.00 7.79 17.42 
3326 3.76 8.41 0.97 2.16 0.00 0.00 1.16 2.60 
3327 14.63 22.97 1.29 2.88 6.79 6.31 0.00 0.00 
3328 0.00 0.00 1.51 3.04 0.00 0.00 0.00 0.00 
3342 5.89 8.87 0.00 0.00 0.00 0.00 40.85 49.45 
3343 5.18 11.59 33.23 34.57 2.95 5.28 41.53 55.33 
3344 2.38 5.33 0.00 0.00 0.77 1.72 0.00 0.00 
3345 3.07 4.78 0.00 0.00 0.00 0.00 15.64 14.94 
3347 0.00 0.00 12.27 27.43 43.20 78.06 5.52 12.34 
3348 0.00 0.00 0.15 0.33 0.00 0.00 12.15 11.78 
3349 0.00 0.00 1.68 3.77 0.00 0.00 8.16 12.03 
3350 7.73 10.63 2.87 6.41 5.08 8.34 0.00 0.00 
3351 10.42 9.88 0.00 0.00 0.00 0.00 1.77 3.97 
3352 2.95 6.59 5.25 11.73 0.00 0.00 0.00 0.00 
3354 0.00 0.00 0.00 0.00 4.43 4.58 39.64 73.13 
3355 0.00 0.00 0.00 0.00 1.55 3.47 19.61 43.86 
3359 16.50 25.97 13.62 15.24 0.00 0.00 4.27 9.55 
3361 0.00 0.00 1.43 3.20 12.98 22.12 10.39 13.37 
3363 0.00 0.00 5.51 12.32 0.00 0.00 0.00 0.00 
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3368 0.00 0.00 0.00 0.00 6.28 8.93 0.00 0.00 
3401 0.00 0.00 0.61 1.37 0.00 0.00 75.24 136.96 
3405 0.28 0.64 0.00 0.00 0.00 0.00 0.00 0.00 
3407 0.00 0.00 0.00 0.00 0.48 1.07 0.00 0.00 
3410 0.00 0.00 0.00 0.00 22.74 34.30 7.10 14.50 
3411 0.00 0.00 6.97 15.59 9.56 12.76 0.00 0.00 
3412 0.00 0.00 0.00 0.00 0.00 0.00 14.11 23.08 
3413 4.93 11.01 0.00 0.00 0.00 0.00 7.60 13.69 
3416 0.00 0.00 7.30 16.33 2.72 6.09 0.00 0.00 
3419 2.98 4.66 0.00 0.00 0.00 0.00 0.00 0.00 
3420 0.00 0.00 0.00 0.00 0.68 1.53 1.56 2.23 
3423 0.00 0.00 0.00 0.00 1.89 4.22 0.00 0.00 
3425 19.40 26.14 0.00 0.00 0.00 0.00 0.00 0.00 
3426 0.00 0.00 4.22 7.07 0.00 0.00 0.00 0.00 
3428 0.00 0.00 1.00 2.25 0.00 0.00 0.00 0.00 
3430 0.00 0.00 3.04 6.21 0.00 0.00 5.36 11.99 
3432 6.77 9.51 10.67 23.85 0.00 0.00 74.15 102.66 
3433 0.00 0.00 0.20 0.46 0.00 0.00 0.00 0.00 
3434 0.00 0.00 0.52 1.16 0.00 0.00 0.00 0.00 
3436 0.00 0.00 1.94 4.35 0.00 0.00 0.00 0.00 
3440 0.00 0.00 22.11 48.25 0.00 0.00 0.00 0.00 
3441 5.17 11.56 1.77 3.95 0.00 0.00 52.43 64.74 
3443 0.00 0.00 6.25 13.98 0.00 0.00 0.00 0.00 
3445 0.00 0.00 0.00 0.00 8.86 13.18 0.00 0.00 
3448 0.00 0.00 17.22 23.98 0.00 0.00 0.00 0.00 
3449 4.76 10.65 0.81 1.81 7.45 16.67 0.00 0.00 
3450 2.16 3.17 0.89 1.99 0.00 0.00 0.00 0.00 
3452 5.72 12.79 0.00 0.00 0.00 0.00 0.00 0.00 
3453 0.00 0.00 0.00 0.00 0.00 0.00 2.95 4.05 
3458 0.07 0.16 0.00 0.00 0.00 0.00 1.20 2.68 
3460 5.77 3.69 0.00 0.00 5.87 13.13 0.00 0.00 
3461 0.00 0.00 18.26 27.72 2.91 4.80 0.00 0.00 
3463 0.61 1.36 0.00 0.00 0.00 0.00 0.00 0.00 
3503 1.92 4.28 0.00 0.00 0.00 0.00 0.00 0.00 
3506 0.00 0.00 13.15 29.41 0.00 0.00 0.00 0.00 
3511 0.00 0.00 4.41 6.05 0.00 0.00 4.99 4.88 
3513 0.00 0.00 2.50 5.59 1.33 2.98 16.71 25.36 
3514 0.00 0.00 0.00 0.00 3.95 8.84 0.00 0.00 
3515 9.57 21.39 0.00 0.00 0.00 0.00 0.00 0.00 
3516 6.72 15.03 0.00 0.00 0.00 0.00 0.00 0.00 
3517 0.00 0.00 1.95 4.35 0.00 0.00 0.00 0.00 
3519 0.94 2.11 3.95 6.61 0.00 0.00 0.00 0.00 
3523 2.92 6.54 0.00 0.00 3.22 5.83 0.00 0.00 
3524 0.00 0.00 4.17 9.32 0.00 0.00 0.00 0.00 
3527 0.00 0.00 6.23 13.94 0.00 0.00 13.53 30.25 
3529 0.00 0.00 2.05 4.58 2.11 4.71 0.00 0.00 
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3530 0.29 0.65 0.00 0.00 0.00 0.00 0.00 0.00 
3538 0.00 0.00 0.00 0.00 0.00 0.00 38.22 27.34 
3539 5.27 11.79 0.00 0.00 0.00 0.00 0.98 2.20 
3540 8.64 16.62 2.77 6.19 0.00 0.00 0.00 0.00 
3541 1.49 3.34 8.42 17.40 6.01 9.19 0.00 0.00 
3602 0.00 0.00 5.46 12.20 0.00 0.00 0.00 0.00 
3603 0.00 0.00 0.00 0.00 4.18 6.68 0.00 0.00 
3604 1.16 2.37 0.00 0.00 0.00 0.00 0.00 0.00 
3607 0.00 0.00 3.95 8.84 0.00 0.00 0.00 0.00 
3608 5.61 12.54 0.00 0.00 2.30 5.14 0.00 0.00 
3609 1.12 2.50 0.00 0.00 1.38 3.08 0.00 0.00 
3610 0.00 0.00 0.00 0.00 1.44 3.22 0.00 0.00 
3611 0.00 0.00 15.78 35.29 0.00 0.00 12.68 28.35 
3618 0.00 0.00 0.00 0.00 74.41 166.39 0.00 0.00 
3619 3.18 7.12 0.00 0.00 0.00 0.00 9.23 18.76 
3620 0.61 1.36 0.00 0.00 0.00 0.00 0.00 0.00 
3622 0.00 0.00 0.00 0.00 3.57 7.98 0.00 0.00 
3623 0.00 0.00 5.98 13.37 0.47 0.65 0.00 0.00 
3624 10.81 18.75 0.00 0.00 29.39 43.84 1.41 3.16 
3707 0.00 0.00 0.00 0.00 8.82 19.73 9.42 7.22 
3708 3.25 5.54 26.10 58.37 49.22 67.32 0.00 0.00 
3709 5.24 8.58 0.00 0.00 0.00 0.00 0.00 0.00 
3710 0.00 0.00 0.00 0.00 6.39 14.28 0.00 0.00 
3711 0.00 0.00 0.00 0.00 7.63 14.49 0.00 0.00 
3712 0.00 0.00 0.00 0.00 5.77 8.52 0.00 0.00 
3801 0.00 0.00 0.00 0.00 5.25 11.74 0.00 0.00 
3802 5.78 6.36 8.01 11.05 75.76 111.56 62.29 139.28 
3805 0.00 0.00 0.00 0.00 70.47 72.92 32.25 21.44 
3806 0.00 0.00 0.00 0.00 14.72 29.18 7.62 3.49 
3807 0.00 0.00 0.00 0.00 10.57 23.64 38.41 34.56 
3810 0.00 0.00 0.00 0.00 0.00 0.00 14.97 33.48 
4002 3.90 8.72 0.00 0.00 0.00 0.00 13.90 15.35 
4003 4.74 10.60 0.00 0.00 2.53 5.67 0.00 0.00 
4007 0.00 0.00 0.00 0.00 0.00 0.00 6.75 10.76 
4011 0.00 0.00 9.64 21.55 0.00 0.00 0.00 0.00 
4012 0.00 0.00 6.53 14.60 0.00 0.00 0.00 0.00 
4013 0.00 0.00 0.00 0.00 63.26 112.86 19.72 19.42 
4014 0.00 0.00 0.00 0.00 11.77 26.33 6.43 6.64 
4015 0.00 0.00 0.00 0.00 0.00 0.00 3.03 4.58 
4017 0.00 0.00 0.00 0.00 8.93 12.49 7.35 16.44 
4018 0.00 0.00 0.00 0.00 3.79 8.48 0.00 0.00 
4019 6.44 14.40 2.11 4.72 0.00 0.00 12.82 11.77 
4020 0.00 0.00 12.09 17.23 0.00 0.00 10.36 23.17 
4021 1.04 2.32 0.00 0.00 0.00 0.00 0.00 0.00 
4022 5.33 11.92 0.00 0.00 7.43 16.61 29.11 20.61 
4027 0.00 0.00 5.42 12.11 17.55 39.25 0.00 0.00 
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4102 2.11 4.71 0.00 0.00 0.00 0.00 28.58 21.47 
4104 3.90 8.73 2.14 4.78 4.56 7.33 0.89 1.59 
4106 3.73 5.83 6.44 13.15 0.00 0.00 0.00 0.00 
4107 0.00 0.00 5.18 11.58 0.00 0.00 0.00 0.00 
4109 7.80 17.45 0.00 0.00 10.39 20.91 0.00 0.00 
4110 17.66 29.27 8.38 7.22 11.91 12.10 37.07 35.22 
4111 8.46 8.34 2.46 3.66 0.49 0.71 0.00 0.00 
4112 6.17 7.17 0.82 1.84 5.76 8.38 14.35 23.81 
4113 3.64 8.14 0.00 0.00 0.00 0.00 14.83 22.05 
4117 18.09 16.71 20.76 21.61 27.35 16.12 99.71 134.70 
4118 28.86 21.72 60.32 82.73 62.88 38.90 128.56 104.56 
4119 0.00 0.00 4.46 9.98 0.00 0.00 0.00 0.00 
4122 1.94 4.33 0.00 0.00 2.88 4.07 5.96 5.45 
4123 0.00 0.00 1.35 3.01 0.00 0.00 0.00 0.00 
4126 0.00 0.00 0.00 0.00 3.76 6.56 3.01 5.41 
4128 0.00 0.00 7.40 10.96 0.00 0.00 2.76 6.16 
4130 0.00 0.00 0.53 1.19 0.95 2.12 0.00 0.00 
4131 7.24 7.63 2.89 6.47 3.77 4.87 0.00 0.00 
4132 3.80 5.22 27.60 41.32 0.30 0.67 37.41 39.75 
4133 17.57 39.29 0.00 0.00 2.10 4.69 1.05 2.36 
4138 0.61 1.36 8.07 18.04 0.00 0.00 0.00 0.00 
4142 25 .26 56.47 0.00 0.00 10.89 17.08 0.00 0.00 
4143 2.16 4.82 1.49 3.34 18.47 33.49 0.42 0.93 
4144 0.00 0.00 0.55 1.23 0.00 0.00 0.00 0.00 
4145 0.00 0.00 0.24 0.53 3.80 4.83 0.00 0.00 
4147 0.00 0.00 0.00 0.00 0.00 0.00 12.81 28.64 
4148 1.58 3.54 1.20 1.95 1.07 2.39 0.00 0.00 
4149 0.00 0.00 5.15 11.51 0.00 0.00 1.73 3.26 
4154 2.62 5.87 0.00 0.00 0.00 0.00 0.00 0.00 
4155 0.00 0.00 0.00 0.00 0.00 0.00 3.16 6.38 
4157 3.08 6.90 5.19 10.17 33.56 75.05 0.00 0.00 
4161 0.00 0.00 0.00 0.00 0.00 0.00 1.64 3.07 
4201 6.30 14.08 0.34 0.75 11.98 26.80 0.00 0.00 
4205 0.00 0.00 0.00 0.00 0.00 0.00 25.03 27.72 
4206 0.03 0.07 0.42 0.95 0.00 0.00 19.25 30.86 
4207 0.00 0.00 0.00 0.00 0.00 0.00 0.88 1.98 
4209 0.00 0.00 3.03 6.78 14.39 19.62 12.07 12.78 
4211 0.00 0.00 2.90 6.49 0.00 0.00 0.00 0.00 
4212 0.17 0.39 10.57 23.63 0.00 0.00 4.39 9.81 
4213 0.00 0.00 1.78 3.98 2.45 5.47 0.00 0.00 
4214 0.00 0.00 5.56 10.81 0.00 0.00 0.00 0.00 
4215 5.32 11.89 0.61 1.36 0.00 0.00 0.00 0.00 
4218 0.00 0.00 0.27 0.60 0.00 0.00 0.00 0.00 
4219 0.00 0.00 1.18 2.64 0.00 0.00 0.00 0.00 
4220 0.00 0.00 0.00 0.00 0.00 0.00 6.69 9.48 
4221 0.00 0.00 0.40 0.90 0.00 0.00 0.00 0.00 
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4222 0.00 0.00 0.00 0.00 13.04 8.23 0.70 1.56 
4224 0.00 0.00 0.00 0.00 1.49 3.34 0.00 0.00 
4225 0.80 1.22 20.58 33.35 85.03 125.34 47.99 31.49 
4226 1.19 2.42 4.11 9.19 0.00 0.00 0.00 0.00 
4228 0.00 0.00 0.00 0.00 9.54 21.32 0.62 1.38 
4232 0.00 0.00 5.89 8.43 0.00 0.00 0.00 0.00 
4233 7.26 16.24 4.37 7.22 1.22 2.72 18.85 25.98 
4234 1.29 2.72 0.94 1.50 0.00 0.00 1.14 2.55 
4235 0.00 0.00 2.92 4.00 2.17 4.86 0.93 2.09 
4238 0.00 0.00 0.00 0.00 0.00 0.00 12.12 22.09 
4239 4.10 9.18 0.00 0.00 2.33 4.40 7.49 10.02 
4240 0.00 0.00 0.00 0.00 0.85 1.91 61.22 75.29 
4241 0.09 0.21 0.00 0.00 0.00 0.00 15.19 33.97 
4243 0.75 1.68 0.00 0.00 0.00 0.00 0.19 0.42 
4245 1.39 3.10 0.00 0.00 0.00 0.00 0.95 2.13 
4248 0.00 0.00 0.00 0.00 5.27 7.61 0.00 0.00 
4251 0.64 1.43 0.00 0.00 1.98 4.43 11.35 11.08 
4252 18.83 38.95 7.43 16.61 0.00 0.00 0.00 0.00 
4254 0.92 2.07 4.94 6.88 0.00 0.00 0.00 0.00 
4258 0.00 0.00 0.00 0.00 1.11 2.49 0.00 0.00 
4259 0.00 0.00 14.61 20.34 21.99 26.24 33.26 32.13 
4262 0.00 0.00 0.00 0.00 7.48 9.99 9.80 21.92 
4264 2.98 6.67 5.02 11.23 23.10 31.63 7.86 17.58 
4270 0.00 0.00 3.79 8.47 37.43 83.69 0.00 0.00 
4271 0.00 0.00 0.00 0.00 0.00 0.00 13.76 19.01 
4274 0.00 0.00 3.93 5.56 0.00 0.00 0.00 0.00 
4275 0.48 1.06 2.14 4.78 0.00 0.00 0.00 0.00 
4277 0.00 0.00 2.82 4.09 0.00 0.00 52.20 84.70 
4279 0.00 0.00 0.00 0.00 0.21 0.47 0.00 0.00 
4280 8.85 14.76 1.11 2.49 0.00 0.00 1.31 2.92 
4281 0.00 0.00 0.00 0.00 1.02 2.06 2.55 5.14 
4283 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.55 
4284 3.00 6.70 6.58 14.72 0.00 0.00 136.18 185.29 
4285 0.56 1.25 0.00 0.00 0.00 0.00 22.63 47.58 
4303 0.00 0.00 23.35 39.55 35.51 45.49 0.00 0.00 
4305 4.97 11.10 0.00 0.00 20.51 16.66 31.91 31.69 
4307 0.00 0.00 16.30 36.45 9.41 13.37 0.00 0.00 
4309 9.16 14.26 2.92 6.53 0.00 0.00 0.00 0.00 
4312 0.37 0.83 0.00 0.00 0.00 0.00 0.00 0.00 
4313 0.00 0.00 0.83 1.86 3.85 8.61 0.00 0.00 
4314 2.22 4.97 0.46 1.03 0.00 0.00 2.40 5.36 
4320 8.59 9.33 43.89 58.44 131.77 114.31 72.98 99.04 
4321 2.52 4.49 1.46 3.27 0.00 0.00 19.46 35.56 
4322 0.00 0.00 0.00 0.00 4.07 9.10 0.00 0.00 
4324 1.52 3.41 3.79 4.77 0.00 0.00 7.98 17.83 
4325 3.81 4.01 0.00 0.00 0.00 0.00 25.27 35.36 
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4326 0.00 0.00 0.58 1.29 0.00 0.00 0.00 0.00 
4330 0.00 0.00 0.73 1.62 0.91 2.03 0.00 0.00 
4337 1.03 2.30 7.22 16.14 8.24 14.55 0.00 0.00 
4340 0.00 0.00 0.07 0.17 2.06 4.61 0.00 0.00 
4358 38.84 70.70 26.74 44.11 8.94 9.27 70.77 74.59 
4360 0.00 0.00 3.06 6.85 0.00 0.00 0.00 0.00 
4361 0.00 0.00 2.40 5.36 0.34 0.77 2.88 3.95 
4363 9.68 11.04 0.00 0.00 0.00 0.00 23.09 28.61 
4364 4.54 8.88 11.99 13.01 22.66 37.73 15.14 19.42 
4368 1.64 3.66 0.00 0.00 0.00 0.00 0.00 0.00 
4369 7.76 17.36 0.00 0.00 0.00 0.00 22.27 28.95 
4370 2.17 4.86 0.00 0.00 0.00 0.00 0.00 0.00 
4371 0.00 0.00 3.45 7.72 0.00 0.00 0.00 0.00 
4372 0.00 0.00 0.82 1.82 6.94 15.52 0.00 0.00 
4377 5.03 11.26 0.00 0.00 0.60 1.33 3.29 7.36 
4380 0.00 0.00 0.00 0.00 0.00 0.00 21.10 47.08 
4381 0.00 0.00 0.00 0.00 0.00 0.00 3.31 5.69 
4382 1.37 3.07 1.68 3.77 4.14 5.87 0.72 1.60 
4384 0.36 0.80 0.00 0.00 1.46 3.26 0.00 0.00 
4401 0.00 0.00 6.76 15.12 0.00 0.00 0.00 0.00 
4404 0.11 0.25 0.00 0.00 0.00 0.00 0.00 0.00 
4405 0.00 0.00 7.05 15.23 0.40 0.89 0.00 0.00 
4406 0.00 0.00 1.38 3.09 0.00 0.00 0.00 0.00 
4407 0.66 1.48 2.01 4.49 0.00 0.00 0.00 0.00 
4408 5.20 11.63 6.04 13.51 0.00 0.00 16.19 18.21 
4409 3.43 5.86 12.01 18.23 34.20 61.54 0.00 0.00 
4413 0.17 0.39 0.00 0.00 0.00 0.00 0.00 0.00 
4415 0.31 0.70 0.00 0.00 0.00 0.00 7.43 8.71 
4417 10.54 8.96 0.00 0.00 0.00 0.00 1.21 2.71 
4418 0.00 0.00 0.00 0.00 37.18 61.98 10.72 23.97 
4421 0.00 0.00 1.79 4.01 0.00 0.00 28.22 29.52 
4422 3.41 7.25 5.50 6.38 68.99 73.26 111.68 249.72 
4423 2.89 3.11 0.00 0.00 0.00 0.00 0.00 0.00 
4424 1.63 2.34 6.17 13.79 0.00 0.00 0.00 0.00 
4426 0.65 1.45 11.76 26.29 0.00 0.00 0.00 0.00 
4427 0.00 0.00 0.00 0.00 50.52 67.72 0.00 0.00 
4433 1.59 3.56 0.00 0.00 0.00 0.00 0.00 0.00 
4434 19.86 24.19 0.00 0.00 17.84 21.65 0.00 0.00 
4438 5.22 11.32 0.00 0.00 0.00 0.00 0.00 0.00 
4439 0.00 0.00 0.00 0.00 7.04 9.86 0.00 0.00 
4443 3.80 8.51 11.71 14.57 0.00 0.00 0.00 0.00 
4444 0.11 0.24 9.79 20.54 2.64 3.89 0.00 0.00 
4446 0.53 1.00 6.39 9.17 0.00 0.00 12.44 27.82 
4501 0.00 0.00 0.00 0.00 12.78 28.58 0.00 0.00 
4502 0.00 0.00 1.26 2.82 5.02 10.42 0.00 0.00 
4504 0.00 0.00 0.00 0.00 7.19 7.31 0.00 0.00 
69 
SSP 13DAF 13DAF 17DAF 17DAF 21DAF 21DAF 24DAF 24DAF 
Ave _______ St Dev Ave -- St Dev Ave St Dev Ave St Dev 
4505 0.00 0.00 0.00 0.00 0.00 0.00 2.32 5.18 
4506 7.16 16.01 4.84 10.81 0.00 - 0.00 0.00 0.00 
4507 10.23 11.38 0.42 0.93 0.00 0.00 0.00 0.00 
4508 0.00 0.00 2.51 5.62 0.00 0.00 23.25 36.38 
4512 0.00 0.00 4.75 10.37 3.24 5.98 0.00 0.00 
4516 0.00 0.00 0.00 0.00 4.12 7.46 0.00 0.00 
4518 0.00 0.00 6.46 10.88 22.42 39.57 0.00 0.00 
4519 1.20 2.69 0.00 0.00 0.95 2.12 0.00 0.00 
4520 4.40 9.84 0.00 0.00 10.18 22.75 0.00 0.00 
4521 0.00 0.00 0.00 0.00 0.34 0.76 0.00 0.00 
4522 0.00 0.00 7.30 16.33 5.29 11.83 0.00 0.00 
4525 4.55 6.16 0.00 0.00 0.00 0.00 0.00 0.00 
4526 0.25 0.55 0.00 0.00 5.47 12.24 0.00 0.00 
4534 6.00 13.41 6.34 14.17 7.63 10.44 0.00 0.00 
4535 5.16 5.37 3.18 7.12 6.44 14.40 0.00 0.00 
4537 0.00 0.00 0.00 0.00 0.00 0.00 28.92 42.98 
4541 17.87 31.78 8.73 19.52 0.00 0.00 0.00 0.00 
4544 1.86 4.16 0.00 0.00 0.00 0.00 0.00 0.00 
4551 0.00 0.00 0.00 0.00 30.40 67.98 0.00 0.00 
4552 5.13 11.47 1.47 3.28 0.00 0.00 0.00 0.00 
4602 0.00 0.00 0.00 0.00 1.10 2.47 0.00 0.00 
4603 5.09 6.62 3.47 7.75 0.00 0.00 1.11 2.49 
4605 8.93 19.97 3.80 8.49 1.31 2.92 0.00 0.00 
4606 1.81 2.48 0.00 0.00 0.00 0.00 0.00 0.00 
4609 0.89 1.99 0.00 0.00 0.00 0.00 0.00 0.00 
4612 0.00 0.00 0.00 0.00 14.51 32.45 0.00 0.00. 
4613 1.55 1.76 0.00 0.00 1.58 2.35 0.00 0.00 
4615 1.98 4.44 10.11 22.60 5.31 8.17 0.00 0.00 
4619 0.54 1.20 2.90 6.49 0.00 0.00 0.00 0.00 
4621 3.33 7.44 0.00 0.00 0.00 0.00 0.00 0.00 
4622 0.00 0.00 0.00 0.00 29.36 35.21 7.54 7.84 
4623 0.16 0.35 0.00 0.00 2.18 4.87 0.00 0.00 
4625 4.08 5.74 8.03 17.96 29.27 63.51 0.00 0.00 
4702 0.00 0.00 0.00 0.00 7.67 17.16 0.00 0.00 
4705 0.00 0.00 0.78 1.74 0.55 1.23 0.00 0.00 
4706 0.00 0.00 5.37 12.00 3.39 4.87 0.00 0.00 
4707 0.00 0.00 19.61 43.85 20.68 44.94 0.00 0.00 
4709 0.00 0.00 3.35 7.48 64.62 110.82 0.00 0.00 
4710 0.00 0.00 0.00 0.00 1.72 3.85 0.00 0.00 
4802 0.00 0.00 0.00 0.00 3.87 8.64 0.00 0.00 
4804 1.70 2.44 1.08 2.42 48.04 68.25 0.00 0.00 
4805 0.00 0.00 0.00 0.00 0.73 1.63 0.00 0.00 
4807 0.00 0.00 0.11 0.24 0.00 0.00 3.85 8.60 
5003 0.28 0.63 0.00 0.00 0.00 0.00 0.00 0.00 
5004 0.12 0.26 0.00 0.00 0.00 0.00 0.00 0.00 
5007 0.00 0.00 0.58 1.30 0.00 0.00 0.00 0.00 
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5010 2.80 4.76 5.17 11.56 0.00 0.00 1.37 3.05 
5011 0.00 0.00 0.00 0.00 0.00 0.00 226.37 174.53 
5012 1.13 2.52 3.91 8.75 9.44 21.10 0.34 0.76 
5013 0.00 0.00 0.00 0.00 0.00 0.00 28.58 21.77 
5017 17.22 38.50 78.00 111.23 0.00 0.00 3.50 7.83 
5070 0.00 0.00 0.00 0.00 0.00 0.00 2.97 6.65 
·5071 0.00 0.00 0.00 0.00 0.00 0.00 3.38 7.56 
5072 0.00 0.00 0.00 0.00 1.76 3.93 0.00 0.00 
5105 0.00 0.00 0.70 1.57 0.00 0.00 0.00 0.00 
5106 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.97 
5107 5.45 8.65 0.00 0.00 14.98 32.92 25.41 42.45 
5108 0.00 0.00 0.00 0.00 0.00 0.00 7.11 10.53 
5109 7.14 6.38 86.63 109.72 37.18 58.20 81.53 68.65 
5110 0.00 0.00 0.00 0.00 1.35 3.03 0.00 0.00 
5112 1.41 3.15 0.00 0.00 0.00 0.00 0.74 1.65 
5113 0.00 0.00 0.00 0.00 0.00 0.00 19.72 37.43 
5115 1.48 3.30 0.00 0.00 7.97 17.81 4.29 9.59 
5116 7.16 15.62 0.00 0.00 0.00 0.00 0.00 0.00 
5119 0.00 0.00 0.00 0.00 0.00 0.00 5.10 3.52 
5121 0.00 0.00 0.00 0.00 0.15 0.34 3.67 6.38 
5124 0.00 0.00 0.00 0.00 0.00 0.00 40.66 46.36 
5126 1.38 3.09 7.05 6.59 0.00 0.00 0.00 0.00 
5129 2.79 6.24 0.00 0.00 0.00 0.00 0.00 0.00 
5131 0.27 0.61 0.79 1.76 7.04 15.75 0.00 0.00 
5132 0.45 1.00 3.98 7.19 0.00 0.00 1.20 2.69 
5133 1.00 2.23 4.56 8.14 0.00 0.00 29.11 48.46 
5134 2.10 4.69 7.95 13.59 6.41 14.32 9.04 13.53 
5135 4.46 9.97 0.00 0.00 123.10 66.02 0.00 0.00 
5137 0.00 0.00 0.14 0.30 3.86 6.72 0.00 0.00 
5138 11.09 24.79 1.73 3.86 1.19 2.67 0.00 0.00 
5139 0.00 0.00 0.00 0.00 0.00 0.00 21.25 47.53 
5142 0.00 0.00 0.00 0.00 0.00 0.00 3.24 3.76 
5144 0.00 0.00 0.00 0.00 0.00 0.00 4.36 7.65 
5145 0.00 0.00 0.00 0.00 4.22 5.90 0.00 0.00 
5146 0.00 0.00 0.00 0.00 0.00 0.00 0.36 0.80 
5150 0.00 0.00 1.85 4.15 0.00 0.00 0.00 0.00 
5153 0.00 0.00 0.00 0.00 0.00 0.00 2.14 4.78 
5201 0.00 0.00 0.00 0.00 0.00 0.00 7.83 8.65 
5204 0.00 0.00 2.85 6.36 46.06 50.03 0.00 0.00 
5205 3.01 6.72 0.00 0.00 0.00 0.00 6.66 12.09 
5206 0.00 0.00 0.19 0.42 0.00 0.00 0.00 0.00 
5209 0.00 0.00 6.35 14.19 0.00 0.00 20.02 44.76 
5211 15.29 19.34 0.00 0.00 4.31 8.83 0.00 0.00 
5212 0.00 0.00 0.00 0.00 15.21 31.93 3.73 8.33 
5213 0.00 0.00 0.41 0.92 0.00 0.00 0.00 0.00 
5215 0.00 0.00 5.27 11.79 0.00 0.00 22.56 21.93 
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5216 2.39 5.35 0.00 0.00 0.00 0.00 0.15 0.34 
5217 0.00 0.00 9.62 14.14 1.50 3.35 30.47 34.22 
5218 0.00 0.00 5.89 13.17 8.59 11.87 15.51 34.68 
5219 0.00 0.00 1.56 3.50 0.00 0.00 0.00 0.00 
5220 0.00 0.01 2.36 5.27 0.58 1.29 5.36 7.62 
5223 0.00 0.00 4.51 10.08 0.00 0.00 2.77 2.96 
5224 0.00 0.00 1.25 2.79 0.00 0.00 0.00 0.00 
5226 0.00 0.00 0.00 0.00 0.88 1.96 8.25 11.09 
5228 0.00 0.00 0.00 0.00 0.00 0.00 6.58 14.16 
5230 0.00 0.00 4.06 9.07 0.00 0.00 0.00 0.00 
5232 2.12 4.74 0.00 0.00 0.00 0.00 3.07 5.39 
5234 2.54 4.50 0.00 0.00 1.86 3.61 6.21 4.45 
5238 0.70 1.57 0.00 0.00 0.00 0.00 0.00 0.00 
5239 1.52 3.39 0.00 0.00 0.00 0.00 24.71 24.21 
5240 0.06 0.13 3.89 8.71 6.24 8.72 23.66 17.67 
5241 38.87 41.09 94.31 91.63 7.97 11.00 48.13 48.41 
5242 0.35 0.78 0.46 1.04 0.86 1.91 24.46 22.46 
5243 0.00 0.00 0.00 0.00 112.52 243.57 0.00 0.00 
5244 0.00 0.00 0.00 0.00 0.00 0.00 31.79 31.98 
5245 0.00 0.00 0.00 0.00 0.00 0.00 1.26 2.82 
5248 1.04 2.32 0.00 0.00 0.00 0.00 0.00 0.00 
5250 1.81 4.04 0.00 0.00 6.52 14.58 0.00 0.00 
5254 0.00 0.00 0.00 0.00 1.85 4.13 0.00 0.00 
5256 0.23 0.52 2.02 4.51 0.00 0.00 0.00 0.00 
5257 2.49 5.56 0.00 0.00 0.00 0.00 0.00 0.00 
5260 0.00 0.00 0.11 0.25 0.00 0.00 4.24 9.49 
5264 3.47 7.75 0.00 0.00 4.03 8.31 7.41 12.21 
5268 0.00 0.00 0.00 0.00 0.00 0.00 1.84 4.11 
5269 0.00 0.00 0.44 0.99 5.63 4.95 42.02 51.48 
5270 1.34 3.00 0.00 0.00 0.00 0.00 0.00 0.00 
5273 1.01 2.25 0.00 0.00 0.00 0.00 0.58 1.30 
5302 0.00 0.00 0.00 0.00 3.72 8.32 1.06 1.49 
5304 0.00 0.00 0.00 0.00 4.11 9.20 36.55 81.64 
5309 0.00 0.00 2.95 6.59 0.81 1.80 0.00 0.00 
5313 0.00 0.00 0.00 0.00 0.41 0.93 0.00 0.00 
5317 0.15 0.34 0.36 0.81 0.00 0.00 0.00 0.00 
5318 0.00 0.00 1.45 3.24 0.00 0.00 0.00 0.00 
5321 0.00 0.00 0.00 0.00 0.37 0.83 0.00 0.00 
5322 0.00 0.00 4.67 10.45 46.26 103.44 0.00 0.00 
5323 1.29 2.89 1.08 2.42 0.00 0.00 3.12 6.99 
5324 0.00 0.00 5.01 11.13 2.21 3.05 7.66 11.92 
5325 0.00 0.00 0.81 1.80 2.36 5.28 17.30 19.13 
5335 15.76 21.38 10.71 19.04 0.00 0.00 1.55 3.10 
5340 0.00 0.00 0.00 0.00 49.64 98.96 65.14 58.82 
5341 0.00 0.00 0.00 0.00 0.00 0.00 22.34 37.82 
5342 4.13 9.24 0.00 0.00 1.33 2.58 4.66 10.42 
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5343 0.00 0.00 0.15 0.34 1.03 2.31 13.80 26.83 
5344 3.63 8.11 0.00 0.00 0.00 0.00 10.52 23.53 
5349 0.00 0.00 11.29 21.20 28.04 54.33 0.00 0.00 
5350 0.00 0.00 4.08 9.12 0.00 0.00 7.77 17.37 
5351 0.00 0.00 2.55 5.70 1.79 3.99 43.64 35.94 
5355 5.33 10.72 4.03 9.00 16.08 35.96 0.00 0.00 
5356 14.56 19.37 0.00 0.00 0.00 0.00 0.00 0.00 
5357 6.72 5.85 0.00 0.00 14.55 32.53 0.00 0.00 
5360 0.00 0.00 0.00 0.00 1.06 1.78 0.00 0.00 
5362 0.00 0.00 0.90 2.01 0.75 1.68 0.00 0.00 
5366 0.00 0.00 3.80 8.49 0.00 0.00 3.27 7.31 
5369 1.60 3.57 0.00 0.00 0.00 0.00 0.00 0.00 
5372 0.00 0.00 0.00 0.00 43.30 94.52 7.38 8.95 
5375 0.00 0.00 0.00 0.00 0.29 0.66 0.00 0.00 
5402 0.00 0.00 0.00 0.00 4.08 9.11 0.00 0.00 
5403 0.00 0.00 0.00 0.00 2.23 4.98 0.00 0.00 
5404 0.00 0.00 0.00 0.00 36.17 47.41 2.66 5.94 
5405 0.00 0.00 0.00 0.00 19.40 26.56 0.12 0.26 
5406 0.00 0.00 3.28 7.34 0.00 0.00 15.18 17.06 
5409 0.00 0.00 3.17 7.09 18.59 41.57 0.00 0.00 
5411 0.00 0.00 0.00 0.00 2.32 5.20 88.66 82.63 
5412 0.00 0.00 0.00 0.00 56.65 126.68 22.00 30.52 
5414 1.38 3.08 0.00 0.00 0.00 0.00 1.54 3.44 
5419 0.00 0.00 0.00 0.00 0.00 0.00 1.21 2.58 
5424 0.69 1.54 3.71 8.30 4.39 9.82 13.23 12.48 
5431 1.63 3.64 3.71 8.30 0.00 0.00 0.00 0.00 
5433 0.00 0.00 2.72 6.08 2.74 6.12 0.37 0.84 
5436 3.88 4.05 11.01 9.26 88.92 62.37 67.54 72.66 
5437 5.47 6.06 59.72 95.39 26.58 18.38 65.22 59.27 
5438 0.00 0.00 0.00 0.00 0.00 0.00 57.31 51.64 
5441 0.43 0.97 0.24 0.53 0.00 0.00 0.54 0.82 
5442 0.00 0.00 23.62 52.82 0.00 0.00 28.31 27.95 
5443 0.00 0.00 19.95 42.39 18.56 31.80 18.52 19.76 
5444 5.32 5.23 0.00 0.00 0.97 2.16 0.00 0.00 
5445 0.00 0.00 20.12 45.00 0.00 0.00 3.43 7.67 
5446 0.00 0.00 0.00 0.00 4.00 8.43 0.00 0.00 
5447 0.00 0.00 10.56 23.62 0.00 0.00 0.00 0.00 
5448 0.00 0.00 12.12 24.41 3.32 4.34 0.00 0.00 
5450 0.00 0.00 2.62 5.85 4.45 9.95 0.00 0.00 
5453 2.77 4.25 5.92 8.11 0.00 0.00 0.00 0.00 
5456 0.00 0.00 0.00 0.00 7.48 10.58 0.00 0.00 
5458 0.00 0.00 1.33 2.98 11.92 16.71 0.00 0.00 
5465 0.00 0.00 0.00 0.00 31.24 25.98 5.38 7.39 
5466 25.58 57.19 0.00 0.00 0.00 0.00 0.00 0.00 
5469 2.27 5.07 0.00 0.00 0.00 0.00 5.23 11.70 
5501 0.00 0.00 0.00 0.00 1.35 3.03 0.00 0.00 
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5502 0.00 0.00 0.00 0.00 2.73 6.11 0.00 0.00 
5503 4.58 10.24 0.00 0.00 6.41 9.76 0.00 0.00 
5504 8.63 10.37 0.00 0.00 0.00 0.00 0.00 0.00 
5506 0.00 0.00 2.60 5.80 10.68 23.88 0.00 0.00 
5507 2.71 4.43 13.08 21.69 15.20 33.99 0.00 0.00 
5510 0.00 0.00 1.22 2.74 0.00 0.00 0.00 0.00 
5514 0.00 0.00 0.00 0.00 10.83 24.23 0.00 0.00 
5518 0.00 0.00 14.67 32.81 0.00 0.00 0.00 0.00 
5521 2.50 3.98 0.00 0.00 0.00 0.00 0.00 0.00 
5523 0.00 0.00 0.00 0.00 2.09 4.68 0.00 0.00 
5525 0.00 0.00 0.00 0.00 5.09 8.28 0.58 1.29 
5533 0.00 0.00 0.76 1.70 0.00 0.00 0.00 0.00 
5535 0.00 0.00 5.66 9.35 - 13.70 17.65 16.60 23.01 
5536 0.00 0.00 3.15 7.04 0.00 0.00 0.00 0.00 
5538 1.25 2.80 0.63 1.40 0.00 0.00 0.00 0.00 
5544 1.71 3.83 0.00 0.00 0.00 0.00 0.00 0.00 
5547 0.00 0.00 0.00 0.00 4.67 10.44 0.00 0.00 
5605 2.58 5.76 0.00 0.00 0.00 0.00 0.00 0.00 
5606 0.00 0.00 6.05 13 .53 0.74 1.65 0.00 0.00 
5608 0.95 2.12 0.00 0.00 0.00 0.00 44.71 62.50 
5611 0.00 0.00 3.62 8.10 1.29 2.88 0.00 0.00 
5612 7.86 8.09 5.40 7.49 0.00 0.00 0.00 0.00 
5614 0.00 0.00 0.00 0.00 0.00 0.00 8.76 18.82 
5615 0.00 0.00 0.00 0.00 0.00 0.00 48.02 67.93 
5618 0.00 0.00 6.22 13.90 0.00 0.00 0.00 0.00 
5621 6.59 14.74 0.00 0.00 0.00 0.00 0.00 0.00 
5623 0.00 0.00 0.00 0.00 0.50 1.13 0.00 0.00 
5624 1.06 2.37 0.00 0.00 8.54 19.09 0.00 0.00 
5701 8.47 15.01 0.00 0.00 0.00 0.00 0.00 0.00 
5702 0.00 0.00 0.00 0.00 6.73 15.05 0.00 0.00 
5703 2.62 5.85 0.00 0.00 1.55 3.46 0.00 0.00 
5706 0.93 2.08 10.05 15.82 0.00 0.00 1.46 1.80 
5804 0.00 0.00 0.00 0.00 3.14 7.02 0.00 0.00 
5805 0.00 0.00 1.24 2.47 3.99 8.91 0.00 0.00 
5812 0.00 0.00 0.00 0.00 14.84 15.78 0.00 0.00 
5813 0.00 0.00 0.00 0.00 0.80 1.78 0.00 0.00 
6003 0.00 0.00 0.00 0.00 4.27 9.54 0.00 0.00 
6004 0.00 0.00 0.00 0.00 4.54 10.15 4.28 9.57 
6005 0.00 0.00 0.00 0.00 3.40 7.61 3.61 5.55 
6101 0.00 0.00 3.49 7.81 30.22 34.17 6.30 8.72 
6103 0.98 1.68 0.00 0.00 0.00 0.00 0.00 0.00 
6104 11 .85 19.38 6.09 8.59 0.00 0.00 25.60 23.05 
6107 0.00 0.00 0.00 0.00 0.00 0.00 8.62 19.28 
6109 0.00 0.00 0.00 0.00 0.00 0.00 2.49 3.95 
6110 3.51 5.00 0.00 0.00 0.00 0.00 0.35 0.78 
6114 49.96 83.23 10.79 12.14 34.04 21.45 105.17 122.36 
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6118 0.00 0.00 0.00 0.00 4.76 10.64 0.00 0.00 
6124 0.00 0.00 0.00 0.00 1.39 3.10 0.00 0.00 
6127 0.00 0.00 0.00 0.00 0.00 0.00 7.14 11.77 
6129 0.00 0.00 0.00 0.00 0.00 0.00 1.28 2.86 
6130 0.00 0.00 0.00 0.00 1.19 2.67 21.93 21.31 
6131 0.00 0.00 0.00 0.00 0.96 2.15 0.00 0.00 
6135 0.00 0.00 6.35 13.01 7.92 9.36 36.29 49.04 
6136 9.73 10.79 9.96 11.39 2.40 3.94 32.65 30.84 
6137 4.89 10.93 0.00 0.00 2.08 4.65 12.94 15.85 
6138 1.54 3.45 0.00 0.00 2.98 6.67 6.31 8.65 
6139 2.32 5.20 18.37 34.99 3.48 5.92 0.00 0.00 
6140 0.33 0.50 0.00 0.00 0.00 0.00 0.00 0.00 
6144 8.89 19.87 0.00 0.00 0.00 0.00 0.00 0.00 
6145 0.97 2.16 4.77 10.67 0.00 0.00 1.34 2.99 
6146 0.25 0.56 0.00 0.00 0.00 0.00 0.00 0.00 
6148 1.71 3.83 6.61 13.20 2.59 5.80 7.41 8.66 
6149 2.92 6.42 0.00 0.00 0.00 0.00 0.00 0.00 
6150 0.83 1.85 0.00 0.00 0.00 0.00 0.00 0.00 
6151 0.60 1.33 0.00 0.00 0.00 0.00 0.00 0.00 
6152 0.43 0.97 0.00 0.00 0.00 0.00 0.00 0.00 
6153 0.88 1.96 0.00 0.00 0.00 0.00 0.00 0.00 
6162 1.45 3.24 0.00 0.00 10.50 22.53 9.36 13.78 
6201 0.83 1.86 0.00 0.00 0.05 0.12 1.01 2.26 
6202 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
6203 1.35 3.02 0.00 0.00 0.00 0.00 0.00 0.00 
6204 1.53 3.42 1.21 2.71 6.07 10.58 20.01 28.82 
6205 5.51 7.02 0.00 0.00 0.00 0.00 0.00 0.00 
6209 0.00 0.00 0.00 0.00 5.94 9.22 0.00 0.00 
6210 30.43 42.27 30.42 40.76 33.30 30.89 74.09 61.60 
6211 0.00 0.00 0.00 0.00 1.63 3.64 0.00 0.00 
6212 0.43 0.96 0.00 0.00 0.00 0.00 0.00 0.00 
6214 0.00 0.00 0.00 0.00 0.00 0.00 4.50 4.93 
6215 0.00 0.00 0.00 0.00 2.70 3.69 13.99 20.13 
6222 7.86 17.06 0.00 0.00 0.00 0.00 0.00 0.00 
6225 0.00 0.00 2.11 4.72 0.00 0.00 0.00 0.00 
6227 5.48 6.78 1.08 1.48 0.00 0.00 0.00 0.00 
6240 0.00 0.00 0.00 0.00 0.00 0.00 28.13 33.88 
6243 77.93 75.61 152.52 267.04 159.47 198.64 406.11 450.14 
6244 107.87 147.37 106.41 97.53 157.13 234.14 285.43 240.79 
6246 0.00 0.00 0.00 0.00 0.74 1.65 0.00 0.00 
6247 0.00 0.00 0.23 0.52 0.00 0.00 6.77 15.14 
6249 0.00 0.00 0.00 0.00 0.00 0.00 5.99 11.81 
6251 6.89 12.61 0.13 0.30 0.00 0.00 0.00 0.00 
6252 0.00 0.00 0.00 0.00 26.02 58.18 7.06 10.62 
6253 0.07 0.16 1.46 3.27 0.00 0.00 0.00 0.00 
6254 2.96 2.66 0.00 0.00 0.00 0.00 0.00 0.00 
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6259 0.00 0.00 2.99 6.69 0.00 0.00 2.10 3.12 
6262 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
6267 0.00 0.00 0.87 1.95 0.00 0.00 0.00 0.00 
6269 0.86 1.91 0.00 0.00 0.00 0.00 0.00 0.00 
6275 0.00 0.00 0.00 0.00 6.56 14.66 2.06 3.36 
6282 1.51 3.37 1.09 2.44 0.00 0.00 0.00 0.00 
6283 4.58 10.23 0.00 0.00 0.00 0.00 0.28 0.63 
6302 0.27 0.61 0.00 0.00 2.48 5.55 0.00 0.00 
6303 0.18 0.40 3.22 7.12 0.00 0.00 0.00 0.00 
6304 0.00 0.00 0.00 0.00 0.23 0.51 0.00 0.00 
6305 4.17 9.32 0.00 0.00 0.00 0.00 0.00 0.00 
6308 12.07 26.99 0.00 0.00 0.00 0.00 0.00 0.00 
6310 0.00 0.00 3.33 7.19 10.51 14.13 0.00 0.00 
6311 0.00 0.00 0.00 0.00 1.31 2.49 0.00 0.00 
6312 1.43 3.20 0.00 0.00 4.25 9.51 0.00 0.00 
6314 0.00 0.00 0.00 0.00 0.00 0.00 0.95 1.91 
6315 0.00 0.00 0.15 0.33 0.00 0.00 0.00 0.00 
6317 0.00 0.00 0.94 2.11 0.00 0.00 0.00 0.00 
6318 0.00 0.00 1.27 2.84 136.54 162.66 206.30 398.98 
6319 0.00 0.00 0.00 0.00 33.76 75.48 0.00 0.00 
6321 0.00 0.00 0.00 0.00 0.00 0.00 2.26 4.84 
6324 0.00 0.00 11.07 20.54 0.00 0.00 3.12 6.99 
6325 0.00 0.00 3.87 5.80 7.14 15.23 O.ot 0.02 
6326 0.00 0.00 2.38 5.33 0.00 0.00 0.00 0.00 
6328 8.82 12.91 0.00 0.00 0.00 0.00 0.00 0.00 
6331 7.16 11.49 0.00 0.00 9.43 11.80 6.79 11.93 
6340 0.00 0.00 0.27 0.59 0.00 0.00 0.00 0.00 
6342 2.95 6.60 0.00 0.00 0.00 0.00 0.55 0.91 
6345 2.84 6.34 0.00 0.00 4.39 8.07 3.61 3.44 
6349 4.66 7.48 4.53 6.21 0.00 0.00 13.20 14.35 
6352 1.26 2.82 5.66 12.59 0.34 0.76 8.95 8.43 
6354 0.00 0.00 0.00 0.00 1.10 2.14 0.00 0.00 
6355 0.00 0.00 2.60 5.80 0.00 0.00 1.01 2.25 
6357 0.00 0.00 0.00 0.00 0.00 0.00 103.70 97.90 
6358 2.30 5.14 22.54 48.01 0.00 0.00 45.99 58.92 
6360 0.00 0.00 0.00 0.00 0.00 0.00 23.01 49.46 
6361 0.00 0.00 8.73 19.52 48.21 42.13 95.22 121.81 
6362 0.00 0.00 0.00 0.00 0.00 0.00 49.26 78.42 
6363 0.00 0.00 0.00 0.00 0.00 0.00 172.62 229.66 
6365 0.00 0.00 0.00 0.00 0.37 0.82 0.00 0.00 
6366 0.00 0.00 0.00 0.00 40.03 51.55 0.00 0.00 
6373 0.00 0.00 0.00 0.00 9.25 10.39 6.71 15.01 
6374 0.00 0.00 1.91 3.40 0.00 0.00 0.00 0.00 
6375 0.00 0.00 0.00 0.00 0.18 0.40 0.00 0.00 
6376 0.24 0.55 0.00 0.00 0.00 0.00 0.00 0.00 
6378 29.77 29.80 0.00 0.00 0.72 1.61 30.27 67.69 
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6384 1.22 2.74 0.00 0.00 0.00 0.00 0.00 0.00 
6402 9.25 20.68 0.00 0.00 0.00 0.00 0.00 0.00 
6403 0.00 0.00 3.83 8.56 0.00 0.00 1.04 2.32 
6405 0.00 0.00 21.95 48.46 0.00 0.00 0.00 0.00 
6407 0.80 1.78 0.00 0.00 0.00 0.00 0.00 0.00 
6408 0.00 0.00 0.00 0.00 2.76 3.82 0.00 0.00 
6415 1.48 2.28 2.72 4.46 24.58 22.90 59.80 83.17 
6417 0.00 0.00 0.55 0.81 1.96 3.16 6.06 6.90 
6418 0.00 0.00 0.00 0.00 0.00 0.00 1.91 3.55 
6419 2.20 3.74 0.42 0.95 0.00 0.00 0.00 0.00 
6420 0.00 0.00 2.24 4.94 0.00 0.00 0.00 0.00 
6424 0.00 0.00 0.55 1.23 0.00 0.00 0.00 0.00 
6426 0.00 0.00 0.00 0.00 1.42 3.17 0.00 0.00 
6428 0.87 1.95 11.71 25.34 9.58 10.95 0.00 0.00 
6438 0.00 0.00 7.03 15.72 0.00 0.00 0.00 0.00 
6439 0.00 0.00 0.00 0.00 0.00 0.00 3.10 5.36 
6440 2.20 4.92 10.16 22.71 0.00 0.00 0.00 0.00 
6502 0.00 0.00 0.12 0.28 0.00 0.00 0.00 0.00 
6505 0.10 0.22 0.00 0.00 0.00 0.00 0.00 0.00 
6506 0.00 0.00 0.53 1.19 0.00 0.00 0.00 0.00 
6509 0.00 0.00 1.67 2.60 0.00 0.00 0.00 0.00 
6512 3.97 8.87 26.34 57.87 0.00 0.00 0.00 0.00 
6516 0.00 0.00 0.53 1.19 0.00 0.00 0.00 0.00 
6520 0.00 0.00 1.32 2.94 0.00 0.00 0.00 0.00 
6521 0.00 0.00 0.00 0.00 3.02 6.76 8.65 11.14 
6522 0.94 2.11 0.00 0.00 0.00 0.00 0.00 0.00 
6524 0.00 0.00 0.00 0.00 14.52 26.74 0.00 0.00 
6528 0.00 0.00 0.00 0.00 4.15 8.23 0.00 0.00 
6529 0.00 0.00 0.00 0.00 5.42 12.12 0.00 0.00 
6531 0.00 0.00 0.00 0.00 4.51 10.08 0.00 0.00 
6606 0.00 0.00 0.00 0.00 0.69 1.55 0.00 0.00 
6608 0.00 0.00 0.00 0.00 4.74 5.98 0.00 0.00 
6610 0.99 1.73 4.25 9.02 5.76 10.14 0.00 0.00 
6611 2.04 4.56 0.00 0.00 0.00 0.00 0.00 0.00 
6612 0.49 1.10 1.97 2.74 4.89 10.93 0.00 0.00 
6614 0.00 0.00 3.16 7.07 0.00 0.00 0.00 0.00 
6615 0.00 0.00 0.13 0.28 0.00 0.00 0.00 0.00 
6637 0.00 0.00 0.47 1.04 1.41 3.14 0.00 0.00 
6704 1.82 4.07 0.00 0.00 2.08 4.65 0.00 0.00 
6705 0.00 0.00 0.00 0.00 7.10 15.87 0.00 0.00 
6706 0.00 0.00 0.00 0.00 1.16 2.59 0.00 0.00 
6708 0.00 0.00 0.00 0.00 2.88 6.44 0.00 0.00 
6710 0.00 0.00 0.00 0.00 0.94 2.10 0.00 0.00 
6712 0.00 0.00 0.00 0.00 3.16 7.07 0.00 0.00 
6713 0.00 0.00 0.00 0.00 8.16 18.24 0.00 0.00 
6714 0.00 0.00 0.00 0.00 1.49 3.33 0.00 0.00 
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6715 0.00 0.00 0.00 0.00 7.68 15.06 0.00 0.00 
6719 0.00 0.00 0.00 0.00 4.44 9.92 0.00 0.00 
6801 0.00 0.00 0.00 0.00 1.09 2.43 0.00 0.00 
6802 0.00 0.00 0.00 0.00 0.88 1.96 0.00 0.00 
6805 1.02 2.29 1.45 3.25 0.00 0.00 0.00 0.00 
7002 0.00 0.00 0.00 0.00 1.83 4.08 0.00 0.00 
7006 0.00 0.00 0.00 0.00 1.51 3.37 0.00 0.00 
7007 0.00 0.00 0.00 0.00 1.45 3.24 0.00 0.00 
7008 0.00 0.00 0.00 0.00 1.10 2.47 0.22 0.49 
7009 0.00 0.00 0.00 0.00 9.47 21.18 0.00 0.00 
7013 0.89 1.99 0.00 0.00 0.00 0.00 0.00 0.00 
7015 0.00 0.00 0.03 0.06 0.00 0.00 0.98 2.18 
7101 0.00 0.00 1.74 3.28 0.00 0.00 1.62 3.61 
7104 1.27 2.85 0.00 0.00 1.76 2.42 0.00 0.00 
7106 0.00 0.00 0.00 0.00 1.15 2.57 0.00 0.00 
7107 0.88 1.98 0.00 0.00 0.00 0.00 0.00 0.00 
7112 0.00 0.00 0.00 0.00 1.40 3.14 0.00 0.00 
7113 0.00 0.00 0.00 0.00 0.71 1.58 0.00 0.00 
7114 0.00 0.00 0.00 0.00 5.24 11.72 0.00 0.00 
7115 0.01 0.01 0.00 0.00 4.51 10.09 0.00 0.00 
7116 0.00 0.00 0.00 0.00 4.51 10.09 0.00 0.00 
7118 0.00 0.00 0.00 0.00 6.42 7.62 0.00 0.00 
7120 0.00 0.00 0.00 0.00 0.00 0.00 9.99 22.34 
7122 9.10 20.35 1.02 2.29 1.38 3.09 12.27 27.43 
7124 0.00 0.00 0.00 0.00 0.40 0.90 1.99 4.46 
7128 4.77 6.28 0.91 0.98 5.19 7.38 22.54 39.06 
7129 0.00 0.00 3.49 7.80 0.00 0.00 0.00 0.00 
7132 1.43 3.19 0.00 0.00 0.00 0.00 0.00 0.00 
7133 0.00 0.00 3.90 8.73 6.88 15.38 0.00 0.00 
7137 1.19 2.67 0.00 0.00 1.42 3.18 0.00 0.00 
7138 0.76 1.71 2.74 6.14 0.00 0.00 17.75 22.88 
7143 3.01 6.74 3.90 5.63 3.65 8.17 48.09 48.68 
7144 0.00 0.00 0.00 0.00 0.00 0.00 1.71 3.39 
7145 1.00 2.23 0.00 0.00 0.00 0.00 0.00 0.00 
7148 3.71 8.29 0.04 0.09 0.00 0.00 0.00 0.00 
7152 0.16 0.35 1.33 2.54 0.96 2.15 0.00 0.00 
7153 0.82 1.83 0.00 0.00 0.00 0.00 0.00 0.00 
7154 0.85 1.89 0.00 0.00 2.03 3.06 0.00 0.00 
7161 1.72 3.85 0.00 0.00 0.00 0.00 0.00 0.00 
7162 1.25 2.79 0.00 0.00 0.00 0.00 0.00 0.00 
7163 1.07 2.40 0.00 0.00 0.00 0.00 2.77 6.20 
7168 2.50 5.60 1.34 3.01 0.00 0.00 0.00 0.00 
7171 0.00 0.00 0.00 0.00 3.61 8.07 0.00 0.00 
7173 0.00 0.00 2.34 5.24 0.98 2.20 1.97 4.41 
7174 0.00 0.00 0.00 0.00 1.16 2.58 8.44 18.88 
7175 0.00 0.00 0.00 0.00 0.12 0.28 0.00 0.00 
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7177 0.00 0.00 0.00 0.00 7.73 11.62 0.00 0.00 
7179 0.00 0.00 2.52 5.61 0.00 0.00 0.00 0.00 
7180 0.00 0.00 0.00 0.00 5.20 8.96 1.24 2.77 
7181 0.00 0.00 0.00 0.00 2.92 6.52 0.00 0.00 
7182 1.65 3.69 0.00 0.00 0.00 0.00 0.00 0.00 
7186 1.71 2.34 0.00 0.00 0.00 0.00 0.00 0.00 
7203 0.00 0.00 6.73 10.54 4.40 7.48 4.89 10.94 
7205 0.00 0.00 1.60 3.57 4.09 5.47 0.00 0.00 
7206 0.00 0.00 0.00 0.00 0.98 2.18 2.24 4.00 
7207 0.62 1.14 0.00 0.00 0.00 0.00 1.01 2.25 
7208 1.16 2.60 8.62 10.75 3.37 7.53 8.07 10.59 
7209 123.41 191.88 73.10 66.34 238.77 224.14 257.74 253.37 
7211 0.00 0.00 0.00 0.00 0.00 0.00 4.72 10.56 
7212 0.00 0.00 0.00 0.00 0.00 0.00 6.60 8.50 
7215 0.00 0.00 0.00 0.00 4.00 8.94 0.00 0.00 
7216 2.33 5.20 0.00 0.00 0.00 0.00 0.63 1.41 
7219 0.00 0.00 3.29 7.35 133.27 179.74 179.67 227.56 
7220 17.60 26.02 1.89 4.23 28.07 31.10 93.92 162.49 
7227 3.86 5.31 1.63 2.94 0.00 0.00 0.00 0.00 
7232 2.68 3.30 4.73 5.75 8.85 12.73 92.05 85.79 
7233 0.00 0.00 4.51 10.08 0.00 0.00 272.68 382.99 
7234 0.00 0.00 0.00 0.00 5.48 10.31 1.18 1.64 
7236 0.00 0.00 0.17 0.37 0.00 0.00 0.02 0.04 
7237 5.36 10.45 0.23 0.51 0.00 0.00 0.00 0.00 
7238 4.31 9.24 0.00 0.00 0.00 0.00 0.00 0.00 
7243 0.45 1.01 0.00 0.00 8.60 11.95 4.65 6.38 
7244 0.00 0.00 0.33 0.74 1.32 2.94 0.00 0.00 
7245 0.49 1.10 0.97 2.17 0.00 0.00 5.77 12.91 
7246 0.00 0.00 0.37 0.82 0.00 0.00 2.62 5.85 
7247 0.00 0.00 0.19 0.42 0.00 0.00 0.00 0.00 
7250 0.00 0.00 0.00 0.00 0.00 0.00 1.32 2.96 
7251 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
7252 0.00 0.00 2.70 6.03 0.00 0.00 0.00 0.00 
7254 1.31 2.92 0.00 0.00 0.10 0.22 0.00 0.00 
7256 0.00 0.00 0.00 0.00 115.20 230.12 30.82 62.09 
7258 0.00 0.00 0.00 0.00 1.73 3.87 0.00 0.00 
7259 1.03 2.30 1.13 2.08 12.71 18.49 1.63 2.35 
7260 0.62 1.38 0.00 0.00 0.00 0.00 0.00 0.00 
7261 0.00 0.00 0.00 0.00 2.89 4.24 0.00 0.00 
7262 0.80 1.79 0.00 0.00 0.00 0.00 0.00 0.00 
7263 0.00 0.00 0.00 0.00 4.47 10.00 0.00 0.00 
7264 2.05 4.59 0.00 0.00 0.00 0.00 0.00 0.00 
7265 0.00 0.00 0.00 0.00 0.76 1.71 0.00 0.00 
7266 0.00 0.00 0.00 0.00 2.77 3.07 0.00 0.00 
7267 0.27 0.59 0.00 0.00 0.00 0.00 0.00 0.00 
7269 1.58 2.36 0.20 0.44 0.00 0.00 0.00 0.00 
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7270 2.10 4.70 0.65 1.45 0.00 0.00 0.00 0.00 
7271 1.00 2.23 0.00 0.00 0.00 0.00 0.00 0.00 
7273 1.25 2.79 0.00 0.00 0.00 0.00 0.00 0.00 
7291 1.24 2.78 0.41 0.92 0.00 0.00 0.00 0.00 
7292 2.97 3.79 0.00 0.00 0.00 0.00 0.00 0.00 
7294 5.00 11.18 0.00 0.00 0.00 0.00 0.00 0.00 
7296 2.91 6.52 0.00 0.00 0.00 0.00 0.00 0.00 
7303 0.00 0.00 0.00 0.00 0.00 0.00 30.39 61.71 
7305 1.65 2.51 0.00 0.00 2.18 2.50 1.89 4.20 
7306 0.00 0.00 0.00 0.00 1.66 3.71 0.66 1.48 
7307 49.37 110.40 3.53 7.89 8.45 17.29 167.83 192.05 
7309 0.16 0.36 0.00 0.00 10.76 24.06 0.12 0.26 
7310 0.00 0.00 0.34 0.49 11.50 17.24 0.00 0.00 
7313 6.03 6.50 1.88 3.28 4.35 6.17 5.79 8.44 
7316 0.00 0.00 0.07 0.17 0.00 -0.00 7.12 14.13 
7318 0.11 0.24 0.00 0.00 0.00 0.00 0.00 0.00 
7319 0.00 0.00 0.00 0.00 4.06 9.08 7.46 13.02 
7321 1.38 3.09 0.00 0.00 0.00 0.00 0.00 0.00 
7322 0.00 0.00 0.00 0.00 2.54 5.68 0.81 1.82 
7323 0.00 0.00 0.23 0.51 61.72 118.04 0.00 0.00 
7324 2.18 3.21 0.00 0.00 0.22 0.49 0.00 0.00 
7327 16.12 34.76 1.38 2.01 3.51 5.43 1.20 1.95 
7328 0.00 0.00 0.39 0.55 3.52 5.25 41.81 52.89 
7329 0.00 0.00 0.00 0.00 0.84 1.88 8.24 13.71 
7333 0.00 0.00 0.00 0.00 0.00 0.00 2.78 4.54 
7334 0.00 0.00 0.49 0.84 1.91 4.27 0.00 0.00 
7338 0.00 0.00 1.13 2.53 19.25 41.02 74.82 84.68 
7339 0.00 0.00 0.00 0.00 0.00 0.00 52.97 101.95 
7340 0.00 0.00 0.15 0.34 0.00 0.00 40.67 55.29 
7342 0.00 0.00 1.88 4.21 0.00 0.00 0.00 0.00 
7347 0.00 0.00 1.10 2.46 0.13 0.30 0.00 0.00 
7349 0.05 0.11 0.92 2.05 0.00 0.00 0.00 0.00 
7350 0.00 0.00 1.24 2.77 0.00 0.00 0.00 0.00 
7351 0.00 0.00 1.09 1.50 0.00 0.00 0.00 0.00 
7356 0.00 0.00 2.50 5.60 0.00 0.00 0.00 0.00 
7360 0.00 0.00 0.00 0.00 3.47 6.26 0.00 0.00 
7362 0.00 0.00 0.29 0.65 0.00 0.00 0.00 0.00 
7365 1.14 2.55 0.00 0.00 0.00 0.00 0.00 0.00 
7369 0.00 0.00 0.00 0.00 0.28 0.62 0.00 0.00 
7370 2.77 4.51 0.00 0.00 0.00 0.00 0.45 0.63 
7371 0.77 1.73 0.00 0.00 0.00 0.00 0.00 0.00 
7372 0.00 0.00 1.14 1.97 2.21 4.95 0.00 0.00 
7373 0.00 0.00 0.50 1.12 7.83 17.51 0.00 0.00 
7401 0.00 0.00 0.24 0.55 3.90 8.73 0.00 0.00 
7402 0.00 0.00 0.21 0.47 0.00 0.00 0.00 0.00 
7405 0.00 0.00 6.00 13.29 3.81 8.51 0.00 0.00 
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7414 0.00 0.00 0.16 0.36 0.00 0.00 0.00 0.00 
7432 5.21 9.25 8.14 12.10 7.12 5.24 12.78 21.34 
7436 10.37 18.90 3.02 5.25 6.70 12.14 57.42 83.41 
7440 4.32 5.13 5.19 11.09 6.95 7.40 6.43 8.52 
7442 1.83 4.08 1.87 4.19 0.00 0.00 0.00 0.00 
7444 0.00 0.00 0.73 1.64 0.00 0.00 0.00 0.00 
7446 1.54 3.43 0.33 0.73 0.00 0.00 0.00 0.00 
7452 0.00 0.00 0.00 0.00 1.98 2.74 0.00 0.00 
7455 0.07 0.16 0.88 1.27 4.61 8.73 0.00 0.00 
7457 0.00 0.00 0.00 0.00 2.17 4.85 0.00 0.00 
7507 42.46 58.78 0.00 0.00 0.00 0.00 0.00 0.00 
7510 0.00 0.00 0.00 0.00 132.81 296.98 11.65 26.05 
7511 2.61 5.83 1.00 2.23 1.18 2.63 0.00 0.00 
7516 0.00 0.00 0.25 0.57 2.93 6.56 0.00 0.00 
7517 3.48 7.79 0.00 0.00 13.73 30.70 0.00 0.00 
7520 0.00 0.00 0.38 0.85 49.19 88.47 0.00 0.00 
7522 0.00 0.00 0.89 1.99 0.00 0.00 17.56 39.27 
7527 0.00 0.00 0.00 0.00 4.37 9.78 0.00 0.00 
7538 0.00 0.00 0.03 0.06 0.00 0.00 0.00 0.00 
7540 0.00 0.00 0.00 0.00 3.78 8.45 0.00 0.00 
7541 0.00 0.00 0.00 0.00 2.80 6.26 0.00 0.00 
7542 0.00 0.00 0.00 0.00 3.02 6.74 0.00 0.00 
7543 0.00 0.00 0.00 0.00 3.20 7.16 0.00 0.00 
7544 0.67 1.50 0.00 0.00 0.00 0.00 0.00 0.00 
7545 0.30 0.67 0.00 0.00 0.00 0.00 0.00 0.00 
7546 0.22 0.49 0.00 0.00 0.00 0.00 0.00 0.00 
7549 0.00 0.00 0.00 0.00 1.48 3.31 0.00 0.00 
7551 0.00 0.00 0.00 0.00 1.22 2.74 0.00 0.00 
7553 0.89 1.99 0.25 0.57 0.00 0.00 0.00 0.00 
7557 0.00 0.00 0.00 0.00 3.58 8.00 0.00 0.00 
7605 0.76 1.70 0.00 0.00 40.08 42.81 0.00 0.00 
7704 0.00 0.00 0.00 0.00 3.87 · 8.66 0.00 0.00 
7705 0.00 0.00 0.00 0.00 2.55 5.70 0.00 0.00 
7706 0.00 0.00 0.00 0.00 1.66 3.70 0.00 0.00 
7710 1.47 3.28 0.09 0.20 0.00 0.00 0.00 0.00 
8103 0.00 0.00 0.36 0.81 0.00 0.00 19.63 21.21 
8104 0.00 0.00 3.21 4.91 0.00 0.00 6.23 13.93 
8105 0.00 0.00 0.96 2.16 0.00 0.00 32.09 32.78 
8107 3.44 7.68 20.05 39.13 16.19 30.92 163.66 168.19 
8108 3.97 4.34 13.88 25.20 15.84 14.88 40.37 49.59 
8143 0.00 0.00 0.00 0.00 0.00 0.00 47.93 85.76 
8144 0.00 0.00 0.00 0.00 0.00 0.00 5.24 7.27 
8146 0.00 0.00 0.00 0.00 0.00 0.00 5.68 9.17 
8147 2.17 4.86 0.00 0.00 5.16 11.53 0.00 0.00 
8148 0.35 0.78 0.00 0.00 0.00 0.00 0.00 0.00 
8150 2.75 6.15 0.00 0.00 0.00 0.00 0.00 0.00 
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SSP 13DAF 13DAF 17DAF 17DAF 21 DAF 21DAF 24DAF 24DAF 
Ave St Dev Ave St Dev Ave St Dev Ave St Dev 
8151 3.14 7.01 0.00 0.00 0.00 0.00 0.00 0.00 
8152 1.58 3.54 0.00 0.00 0.00 0.00 0.00 0.00 
8153 3.41 7.62 0.00 0.00 0.00 0.00 0.00 0.00 
8155 1.93 3.96 0.00 0.00 0.00 0.00 1.42 3.18 
8156 0.72 1.61 0.00 0.00 0.00 0.00 0.00 0.00 
8157 0.62 1.38 0.00 0.00 0.00 0.00 0.00 0.00 
8158 1.62 3.62 0.00 0.00 0.00 0.00 0.00 0.00 
8159 0.97 2.16 0.00 0.00 0.00 0.00 0.00 0.00 
8160 2.28 5.09 0.00 0.00 0.00 0.00 0.00 0.00 
8161 2.06 4.60 0.00 0.00 0.00 0.00 0.00 0.00 
8162 0.08 0.17 0.00 0.00 0.00 0.00 0.00 0.00 
8163 1.33 2.97 1.09 2.45 0.00 0.00 0.00 0.00 
8165 0.68 1.51 0.00 0.00 0.00 0.00 0.00 0.00 
8166 0.00 0.00 0.10 0.23 0.00 0.00 0.00 0.00 
8172 0.00 0.00 0.00 0.00 0.00 0.00 1.30 2.90 
8173 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
8174 0.00 0.00 0.00 0.00 0.00 0.00 1.24 2.77 
8177 · 0.00 0.00 1.47 3.28 0.00 0.00 0.00 0.00 
8178 3.05 6.81 18.94 36.33 0.00 0.00 0.00 0.00 
8179 0.00 0.00 ·2.35 5.26 0.00 0.00 0.00 0.00 
8206 0.00 0.00 0.28 0.64 0.00 0.00 1.13 2.53 
8214 2.31 2.88 0.31 0.63 5.39 5.26 32.00 40.93 
8216 0.59 1.32 3.14 7.03 1.29 2.89 28.86 40.56 
8218 0.00 0.00 0.00 0.00 0.00 0.00 4.79 8.41 
8219 3.33 7.45 1.34 3.01 0.00 0.00 0.00 0.00 
8222 0.34 0.77 0.00 0.00 0.00 0.00 0.00 0.00 
8223 3.55 5.78 0.42 0.93 0.00 0.00 0.00 0.00 
8225 2.80 5.33 0.00 0.00 0.00 0.00 0.00 0.00 
8230 0.00 0.00 1.68 3.75 0.00 0.00 0.00 0.00 
8231 0.00 0.00 1.10 2.47 0.00 0.00 0.00 0.00 
8305 2.21 4.95 0.00 0.00 0.00 0.00 8.93 19.96 
8402 4.53 10.13 0.00 0.00 0.00 0.00 0.00 0.00 
8404 1.33 2.97 0.00 0.00 0.00 0.00 17.95 17.21 
8407 7.26 12.61 0.32 0.71 0.00 0.00 10.18 15.42 
8410 7.43 14.20 1.04 0.63 3.03 6.04 4.48 5.56 
8411 3.81 8.52 0.00 0.00 3.24 7.24 0.31 0.69 
8422 0.02 0.04 0.00 0.00 0.00 0.00 0.00 0.00 
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SSP Gel 1 Gel 2 Gel 3 Gel4 Gel 5 I I 
4206 !o 0 0 0 0.15 
5240 0 0 0 0 0.3 
3307 0 0 0 0 0.33 
3458 0 lo I 0 0 0.35 
6253 0 0 0 0 0.36 
2401 0 0 0 0 0.38 
4241 0 0 0 0 0.46 
4444 0 0 0 0 0.54 
2554 0 0 0 0 0.57 
2304 0 0 0 0 0.68 I 
1153 0 0 0 0 0.78 
4623 0 0 0 0 0.79 
7309 0 0 0 0 0.81 
4212 0 0 0 0 0.87 
2411 0 0 0 0 0.87 
2477 0 0 0 0 0.93 I I 
3207 0 0 0 0 0.97 
3248 0 0 0 0 1.06 
7546 0 0 0 0 1.1 
6376 0 0 0 0 1.22 
7267 0 0 0 0 1.33 
3405 0 0 0 0 1.42 
7545 0 0 0 0 1.5 
4415 0 0 0 0 1.57 
221 lo 0 0 0 1.66 
5242 0 0 0 0 1.75 
2522 0 0 0 0 1.82 
4312 ,0 0 0 0 1.85 
7270 0 0 0 0 10.52 
243 0 0 0 0 11.9 
4154 0 0 0 0 13.12 
2505 0 0 0 0 2.09 
2263 0 0 0 0 2.15 
5441 0 0 0 0 2.16 
2478 0 0 0 0 2.19 
4275 0 0 0 0 2.38 
2206 0 0 0 0 2.45 
1268 0 0 0 0 2.51 
3463 0 0 0 0 3.04 
3620 10 0 0 0 3.04 
4407 jo 0 0 0 13.31 i 
Appendix B. 13 DAF spot quantities. Shown are the spot quantities generated 
by PDQuest for each of the five gels chosen to represent the timepoint of 13 days 
after flowering (DAF). SSP refers to the standard spot number generated by PDQuest. 
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SSP Gel 1 Gel 2 Gel3 Gel4 Gel 5 
7544 0 0 0 Jo 3.35 
1526 0 0 0 0 3.47 
1218 0 0 0 0 3.77 
3115 0 0 0 0 3.81 
6407 0 0 0 0 3.99 
7262 0 0 0 0 4 
6269 lo 0 0 0 4.28 
6428 0 0 0 0 4.35 
I 
3283 'O 0 0 0 4.49 
2310 0 0 0 0 4.49 
535 0 0 0 0 4.86 
7271 0 0 0 0 4.99 
4337 0 0 0 0 5.15 
4021 0 0 0 0 5.18 
406 0 0 0 0 5.36 
2279 0 0 0 0 5.48 
I 
1288 0 0 0 0 5.5 
5012 0 0 0 0 5.64 
1449 0 0 0 0 5.94 
2457 0 0 0 0 5.96 
7273 0 0 0 0 6.24 
2170 0 0 0 0 6.51 
5270 :0 0 0 0 6.7 
6312 0 0 0 0 7.16 
3541 0 0 0 0 7.46 
3138 0 0 0 0 8.9 
2276 0 0 0 0 9.48 
4122 0 0 0 0 9.69 
1721 0 0 0 0 9.73 
7318 0 0 0 0.53 0 
328 0 0 0 1 0 
258 0 0 0 1.75 0 
1416 0 0 0 10.49 0 
8305 0 0 0 11 .07 0 
238 0 0 ,0 11.29 3.63 I 
3143 0 0 0 117.95 0 
3708 0 0 0 12.79 3.48 
5703 0 0 0 13.09 0 
2454 0 0 0 14.69 0 
5205 0 0 0 15.03 0 
3003 0 0 0 15.81 7.71 
4002 0 0 0 19.49 0 I 
1727 0 0 0 19.8 0 
7245 0 0 0 2.46 0 I 
85 
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I SSP Gel 1 Gel 2 !Gel3 Gel4 Gel 5 
123 0 0 
I 
10 2.8 0 
1724 ,0 0 0 21.59 0 
2267 0 0 0 21.95 0 
5135 0 0 0 22.3 0 
8402 0 0 0 22.65 0 
3217 0 0 0 24.78 0 
2254 0 0 0 27.29 0 
2106 0 0 0 27.92 0 
1409 0 0 0 277.94 0 
2218 0 0 0 29.47 0 
2240 0 0 0 29.52 0 
2161 0 0 0 29.64 0 
4534 0 0 0 29.98 0 
2515 0 0 0 33.41 0 
2280 0 0 0 37.05 5.04 
1276 0 0 0 39.84 0 
2416 0 0 0 4.37 0 
2135 0 0 0 40.36 0 
1173 0 0 0 41.61 0 
1013 0 0 0 42.91 0 I 
I 
2101 0 0 0 43.26 0 
2532 0 0 0 43.8 0 
4804 0 0 0 5.3 3.2 
1158 0 0 0 : 50.48 
I 
10 
3015 0 0 0 51 .52 lo I 
' 
I 
j55_13 io I 3021 0 0 0 ! 
5138 0 0 0 !55.43 0 I 
3206 0 0 0 156.12 0.9 
2451 0 0 0 16.49 0 
7254 0 0 0 6.53 0 
8404 :o 0 0 6.65 0 
1525 0 0 0 68.51 0 
5112 0 0 0 7.05 0 
612 0 0 0 7.16 0 
332 0 0 0 7.89 0 
2807 0 0 0 7.89 0 
2335 0 0 0 70.92 2.28 
2426 0 0 0 76.24 0 
2116 0 0 0 8.4 0 
5017 0 lo 0 j86.08 0 I ! 
4133 0 0 0 I 187.85 0 
1537 0 0 0 9.04 7.29 
2138 iO 0 jO 9.07 0 
3104 0 lo 0 9.56 0 I 
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SSP Gel 1 Gel 2 Gel3 Gel4 Gel 5 
3503 0 0 0 9.58 0 
4615 0 0 0 9.92 0 
3124 0 0 0 96.34 0 
6202 0 0 0.02 0 0 
5004 0 0 0.58 0 0 
6303 0 0 0.9 0 0 
6222 0 0 0.93 38.36 0 
6302 0 0 1.36 0 0 
5003 0 0 1.41 0 0 
3530 0 0 1.45 0 0 
8225 0 0 1.75 12.24 0 
4384 0 0 1.78 0 0 
6611 0 0 10.2 0 0 
4321 0 0 10.36 0 2.23 
7227 0 0 10.38 8.93 0 
3419 0 0 10.63 0 4.28 
3624 0 0 10.75 43.3 0 
------ ----
267 0 0 11.09 0 0 
5605 0 0 12.88 0 0 
3619 0 0 15.92 0 0 
149 0 0 15.92 0 0 
4621 0 0 16.63 lo 0 ! 
4358 0 0 164.34 21.35 8.5 ! 
3152 0 0 19.81 0 0 
1426 0 0 2 0 1.3 
4446 0 0 2.3 0 0.37 
2219 0 0 2.3 0 7.11 
1230 0 0 2.63 0 1.52 
4364 0 0 20.31 0 2.41 
3223 0 0 21.08 7.98 0 
4520 0 0 22.01 0 0 I 
5503 0 0 22.9 0 0 
4003 0 0 23.7 0 0 
4552 0 0 25.64 0 0 
3343 0 0 25.92 0 0 
4408 lo 0 26 0 0 
310 0 0 26.48 0 11.63 
6331 0 0 26.92 7.64 1.25 
,-
3608 0 0 28.05 0 0 
2608 0 0 28.23 0 0 
2274 0 0 3.04 0 4.37 
3201 0 0 3.13 16.58 0 
4251 0 0 3.19 0 0 
4426 lo 0 3.24 0 0 I 
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SSP Gel 1 I Gel 2 Gel 3 Gel4 Gel 5 
5424 io 10 !3.45 0 0 
422 0 0 3.55 0 0 
: :0 1 3.8 7605 0 0 0 
4019 0 0 32.21 0 0 
5621 0 0 32.96 0 0 
3516 0 0 33.6 0 0 
4280 0 0 34.04 0 10.19 
6201 0 0 4.16 0 0 
336 0 !O 4.42 lo 0 
7553 0 0 4.45 0 0 
3519 0 0 4.72 0 0 
1262 0 0 4.88 0 3.41 
3425 0 0 42.22 ·53.2 1.57 
4605 0 0 44.65 0 0 
3515 0 0 47.83 0 0 
346 0 0 5.67 0 4.08 
7291 0 0 6.21 0 0 
6205 0 0 6.21 17.1 4.22 
5538 0 0 6.26 0 0 
5323 0 0 6.47 0 0 
6203 0 0 6.76 0 0 
4382 0 0 6.87 0 0 
2283 0 0 7.16 0 0 
-·· --- - · -· - .. - ---·-- - ·- - -
1243 0 0 7.25 0 0 
6162 0 0 7.25 0 0 
502 0 0 7.28 0 0 
4112 0 0 7.39 17.49 5.96 
278 0 0 7.41 0 0 
237 0 0 7.85 0 0 
5431 0 lo 8.15 0 0 
4368 0 0 8.19 0 0 
4625 0 0 8.33 12.07 0 
2244 0 0 8.84 0 4.21 
I 
6704 0 0 i9.09 0 0 
3237 0 0 9.3 0 0 
4110 0 0 9.99 69.33 8.97 
5220 0 0.02 0 0 0 
2021 ,o I 0.06 lo 28.28 0 
7349 0 0.24 0 0 0 
6505 0 0.5 0 0 0 
4404 0 0.55 0 0 0 
4422 iO 0.67 0 16.36 0 
I 
418 !O j0.69 0 13.23 0.4 I 
275 10 10.73 0 io 0 I 
88 
SSP Gel 1 Gel 2 Gel3 Gel4 Gel 5 
259 0 0.96 4.5 49.83 0 
6103 0 1 .o 0 3.89 
----- - --- - - -·-·----·- -- -
5256 0 1.17 0 0 0 
2328 0 1.51 14.14 18.75 0.3 
335 0 1.74 5.36 0 0 
1227 0 1.77 0 0 0 
3229 0 10.09 0 0 0 
2242 0 10.12 0 0 0 
265 0 10.12 2.62 0 0 
276 0 10.58 0 0 0 
4603 0 10.68 13.77 0 1.01 
1123 0 10.76 0 9.37 0 
4370 0 10.86 0 0 0 
2111 0 10.91 1.81 93.37 0 
3802 0 10.93 14.2 2.4 1.38 
1150 0 11.02 0 0 0 
3110 
I 
0 , 11.2 0 3.19 0 
3146 0 11.3 0 0 0 
5469 0 11.34 0 0 0 
2295 0 11.76 0 0 0 
6110 0 12.08 3.4 0 2.09 
2352 0 12.29 5.69 30.56 4.99 
3121 0 12.4 0 0 0 
7168 0 12.52 0 0 0 
4535 0 12.75 5.94 7.09 0 
5466 0 127.89 0 0 0 
7511 0 13.03 0 0 0 
2302 0 13.05 5.61 0 1.81 
8223 0 13.3 0 4.46 0 
2526 0 13.39 0 0 3.91 
2545 0 13.45 0 0 0 
3122 0 13.81 0 0 0 
1438 0 13.83 3.66 0 3.41 
2433 0 13.97 0 0 0 
2538 0 14.47 0 0 6.8 
7296 0 14.57 lo 0 0 
3523 0 14.62 0 0 0 
1275 0 14.98 0 0 6.33 
1621 0 15.2 42.87 0 0 
4157 0 15.42 0 0 0 
2605 0 16.02 82.64 35.46 1.76 
2722 0 16.91 0 0 0 
2284 0 17.12 0 98.35 0 
5264 0 17.34 0 0 0 I 
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SSP !Gel 1 Gel 2 
I 
Gel4 I !Gel 3 Gel 5 




8411 0 0 0 0 
330 0 19.63 0 15.54 0 
6212 0 2.14 0 0 0 
I 0 2.67 0 0 0 
1269 0 2.67 0 0 0 
4225 0 2.76 0 0 1.22 
339 0 2.83 0 0 0 
2610 0 20.22 0 0 0 
1336 0 20.8 0 0 0 
7432 0 21.35 0 0 4.72 
1315 0 21.42 0 0 0 
329 0 21.56 110.06 1.42 0 
2110 0 22.36 0 6.94 7.96 
204 0 22.46 9.13 0 0 
6283 :0 22.88 !o 0 0 
1322 0 23.93 0 0 0 
7294 0 25 0 0 0 
3022 0 25.3 0 0 0 
301 0 26 0 0 0 
3108 0 26.03 0 0 0 
4022 0 26.65 0 0 0 
1307 0 26.73 0 0 0 
2496 0 26.83 0 31.64 0 
2488 0 27.15 0.04 0 0 
2489 0 29.75 8.08 44.11 0 
5010 0 3.01 0 0 II 
4424 0 3.07 5.06 0 0 
3230 0 3.22 0 40.01 0 
5507 0 3.37 10.2 0 0 
----·--- - ----------
4423 0 3.73 7.5 0 3.22 
7324 0 3.77 0 7.13 0 
2520 0 31.09 0 0 3.41 
1324 0 35.27 0 0 0 
624 0 39.4 0 5.33 0 
2298 0 4.21 6.72 19.1 0 
2001 0 j4.44 0 31.55 0 
1451 0 14.53 1.89 17.72 0 
5706 0 4.64 0 0 0 
2449 0 4.67 14.35 0 7.29 
4131 0 4.74 19.74 8.54 3.2 
2417 0 43.86 9.01 0 0 
2404 0 44.25 12.07 0 0.96 
2403 ,0 45 0 0 0.55 I I I 
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SSP Gel 1 Gel 2 Gel3 Gel4 Gel 5 
2199 0 46.23 0 0 0 
2462 0 5.06 52.26 26.56 0 
7259 0 5.15 0 0 0 
4106 0 5.37 0 13.3 0 
3604 0 5.38 0 0 0.42 
4226 0 5.5 0.45 0 0 
1277 0 5.52 0 0 0 
4252 0 5.8 0 88.36 0 
713 jO I 5.84 0 4.4 1.16 
333 0 5.87 15 .09 0 0 
205 0 54.85 0 0 0 
4519 0 6.01 0 0 0 
6384 0 6.12 0 0 0 
1242 0 6.26 1.66 0 3.52 
2609 0 6.67 10.33 0 0 
3269 0 6.81 9.04 0 0 
5414 0 6.88 0 0 0 
2410 0 61.9 0 0 0 
2490 0 63.09 0 0 0 
316 0 65.99 0 0 0 
3450 0 7 0 0 3.8 
306 0 7.04 0 0 0 
8407 lo 7.17 0 29.13 0 
270 0 7.18 0 0 0 
3224 0 7.28 0 0 0 
7710 0 7.33 0 0 0 
5115 0 7.39 0 0 0 
358 0 7.43 0 0 0 
6282 0 7.53 0 0 0 
2281 0 7.66 0 77.22 0.4 
6138 0 7.71 0 0 0 
5437 0 8.21 4.76 14.36 0 
7436 0 8.27 0 43.57 0 
I 
5544 0 8.56 0 0 0 i I 
2146 0 8.88 0 0 0 
2011 0 8.97 0 20.73 0 
3287 0 9.09 0 0 0 
1410 0 9.4 0 0 14.89 
3177 0 9.5 0 0 0 
5335 0 9.61 17.49 51.7 0 
I 
! 
4507 0 9.85 27.41 0 13.9 
2611 0 9.96 0 0 6.26 
7115 0.03 0 0 0 0 
8422 0.1 0 0 0 0 
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SSP Gel 1 Gel 2 Gel3 Gel 4 Gel 5 I 
7455 0.36 0 0 0 0 
8162 0.38 0 0 0 0 
2530 0.39 0 0 0 4.21 
6140 0.5 1.13 0 0 0 
8155 0.67 0 0 8.99 0 
5116 0.71 35.l 0 0 0 
5317 0.77 0 0 0 0 
7152 0.78 0 0 0 0 
1217 0.79 0 0 0 0 
2241 0.84 0 0 0 0 
4413 0.87 0 0 0 0 
2151 0.99 0 0 0 0 
1211 1.04 0 0 0 0 
1704 1.06 0 0 0 0 
1419 1.12 24.76 0 6.6 0.18 
4526 11.24 !o .0 0 0 
6146 1.26 0 0 0 0 
1418 1.32 0 3.11 0 0.06 
5131 1.36 0 0 0 0 
1316 1.39 0 3.61 0 0 
2236 1.43 20.46 5.84 0 4.74 
3134 1.49 0 0 0 0 
2469 1.68 12.71 0 0 0 
1335 1.7 0 0 0 0 
8222 1.72 0 0 0 0 
I 
8148 1.74 0 lo 0 0 
7440 1.96 10.81 8.83 0 0 
4363 1.97 0 I 12.06 27.57 6.78 
2294 10.15 0 1.51 0 0 
1129 I 10.17 0 0 0 0 ---
1155 10.18 0 0 0 0 
5444 10.2 5.73 0 10.68 0 
1127 10.22 0 0 0 0 
2719 10.22 28.3 0 0 0 
4132 10.24 0 0 8.74 0 
7264 10.26 0 0 0 0 
1334 10.26 0 0 0 0 
8161 10.29 0 0 0 0 
1304 10.35 0 0 0 0 
7370 10.38 0 0 0 3.47 
5234 10.39 0 12.32 0 0 I I 
1209 10.49 0 !o 0 0 ! I ! 
5134 10.49 0 0 0 0 
4102 10.54 0 0 0 0 I 
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SSP Gel 1 Gel 2 !Gel 3 Gel 4 Gel 5 
I 
2143 10.61 0 lo 0 0 
5232 10.61 0 0 0 0 
2120 10.77 0 io 0 0 
4143 10.78 0 0 0 0 
8147 10.87 0 0 0 0 
3345 10.88 0 0 0 4.49 
1359 101.76 0 0 55.92 5.25 
6210 103.93 27.5 13.72 5.09 1.89 
6440 11.01 0 0 0 0 
3285 11.07 0 0 0 0 
4314 11.11 0 0 0 0 
8160 11.39 0 0 0 0 
6358 11.49 0 0 0 0 
6139 11.62 0 0 0 0 
7216 11.63 0 0 0 0 
2225 11.64 0 0 0 5.29 
2406 11.78 0.32 10.29 0 0 
3344 11.92 0 0 0 0 
130 11.92 0 0 0 0 
5216 11.96 0 0 0 0 
2322 11.98 0 0 0 0 
7507 118.34 0 0 93.96 io 
1506 12.15 0 0 0 io 
1299 : 12.24 0 0 10 lo 
5257 12.43 0 0 0 lo 
l 
2358 12.45 29.87 3.04 0 :0 
3135 12.59 0 0 0 0 
1132 12.7 0 0 io 0 
3142 12.79 0 0 0 0 
4142 126.28 0 0 0 0 
4320 13.23 5.86 22.5 0 1.36 
2207 13.53 0 0 0 0 i 
3139 13.55 0 0 0 jo 
1136 13.6 0 0 0 0 
3301 13.71 78.88 0 0 0 
8150 13.76 0 0 0 0 
4409 13.76 0 0.97 0 2.44 
5129 .13 .96 0 0 !O 0 ---·--- ---·- ·· 
6243 137.26 90.31 0 161.97 0.1 
6345 14.18 0 0 0 0 
1137 14.4 0 0 0 0 
6149 14.4 0 0.22 0 0 
6104 14.61 0 0 44.62 0 
5356 j 14.65 4.69 47.88 10 5.57 
93 
SSP Gel 1 Gel 2 Gel3 Gel4 Gel 5 
1213 14.68 0 0 0 0 
3352 14.73 0 0 0 0 
6342 I 1 14.75 !o 0 0 0 
3117 14.91 0 0 0 0 
4264 14.91 0 0 0 0 
4284 14.98 0 0 0 0 
7143 15.07 0 0 0 0 
1130 15.13 0 0 0 0 
507 15.16 0 0 0 0 
8178 15.23 0 0 0 0 
3359 15.23 1.45 4.1 61.7 0 
6328 15.58 0 0 28.51 0 
8151 15.68 0 0 0 0 
4541 15.97 0 73.36 0 0 
6227 16.05 8.1 3.24 0 0 
2109 16.06 0 0 54.53 0 
2157 16.22 0 0 !o 10.42 - - I 
8219 16.65 0 0 0 0 
7313 16.68 6.24 5.57 1.65 0 
8153 17.05 0 0 0 0 
8107 17.18 0 0 0 0 
6349 17.18 0 6.14 0 0 
7517 17.42 0 0 0 0 
3350 17.95 20.69 0 0 0 
1203 174.46 9.64 26.29 130.72 2.17 
2145 18.11 0 0 0 0 
5344 18.14 0 0 0 0 
4113 I 18,21 0 0 0 0 
4111 18.28 14.61 0 0 9.43 
7148 18.54 0 0 0 0 
3351 18.62 0 20.35 13 .14 0 
3326 18.8 0 0 0 0 
3208 18.91 5.23 1.31 64.09 0.21 
2484 18.98 0 3.36 0 0 
4443 19.02 10 0 0 0 
2343 19.28 0 0 0 0 
4104 19.51 0 0 0 0 
3709 19.74 6.47 0 0 0 
2452 19.81 74.85 7.82 34.92 0 
6512 19.83 0 0 0 0 
6114 197.85 25.1 0 18.62 8.24 
8410 2.12 2.28 0 132.75 0 
2336 2.15 0 0 32.94 0 






Gel 2 Gel3 Gel4 Gel 5 
5132 12.23 0 0 0 0 
6415 2.23 0 5.18 0 0 
7243 2.25 0 0 0 0 
2154 2.35 0 24.58 0 0 
6612 2.46 0 0 0 0 
1238 2.53 0 0 0 0 
3141 2.62 0 0 0 0 
7207 12.62 0 0 0 0.48 I I 
I 
3155 2.68 0 0 0 0 
4619 2.69 0 0 0 0 
4613 2.71 0 1.06 0 4 
8108 2.76 0 0 9.11 7.96 
4285 2.8 0 0 0 0 
8216 2.95 0 0 0 0 
6151 2.98 0 0 0 0 
5612 20.11 0 6.14 11.18 1.86 
4239 20.52 0 0 0 0 
5342 ,20.66 0 0 0 0 
3133 20.7 0 0 6.22 0 
7238 20.83 0 0 0 0.71 
6305 20.84 0 0 0 0 
6136 20.95 21.49 0 6.21 0 
4417 21.19 1-0 5.55 18.44 7.51 
3432 21.45 11.39 0 0 1.02 
I 'o 1722 i22.99 :o 0 0 
3449 23 .82 0 0 0 0 
7237 23.92 0 0 0 2.9 I 
5504 23.93 4.86 14.35 0 0 
6137 24.43 0 0 0 0 
5355 24.44 2.23 0 0 0 I 
3413 124.63 0 0 0 0 
4305 124.83 0 0 0 0 
1817 24.83 34.11 0 9.3 0 
6244 243.98 0 0 292.44 2.95 
7307 246.87 0 0 0 0 
1274 25.01 0 0 0 0 
4377 j25.17 0 0 0 0 
3324 125.47 0 0 0 0 
4438 !25.47 ,o 0.64 0 0 
I 
3441 j25.86 0 0 0 0 
3154 125.91 0 0 0 0 
2285 125.93 0 0 27.98 0 
3173 I i26.12 37.88 0 0 0 
3539 126.37 0 !O 0 0 
95 
SSP Gel 1 Gel 2 Gel 3 Gel4 Gel 5 
4215 26.58 0 0 lo 0 
2460 26.73 0.76 0 0 0 
2251 27.43 0 0 0 0 
------ ---·--
3452 128.61 0 0 0 0 
7220 !29.44 0.09 0.25 58.22 0 
1314 29.94 0 0 0 0 
3245 3.01 0.49 0 0 0 
4138 3.05 0 0 0 0 
8157 3.08 0 0 0 0 
7260 3.08 0 0 0 0 
8165 3.38 0 0 0 0 
7232 3.44 7.98 0 0 2 
1354 3.47 9.89 0 0 6.56 
1249 3.5 0 0 0 0 
5238 3.51 0 0 0 0 
8156 3.59 0 0 0 0 
3305 3.63 0 0 0 0 
I 
4243 ,3.75 0 0 0 0 
7138 3.82 0 0 0 0 
1138 3.82 0 0 0 0 
1303 3.87 0 0 0 0 
7371 3.87 0 0 0 0 
1113 3.98 6.73 0 0 0 
. 6610 3.99 0 0 0 0.94 
4201 31.48 0 0 0 0 
1125 313.35 56.77 0 309.32 2.6 
4309 32.49 0 13.29 0 0 
4117 32.99 26.07 0 31.37 0 
1301 33.57 0 0 0 0 
134.01 
I 
3325 0 0 0 0 
5701 34.65 0 7.71 0 0 
4506 35.81 0 lo I 0 0 
4233 36.32 0 0 0 0 
6378 36.95 36.91 0 72.45 2.53 
3540 38.1 0 5.09 0 0 
104 38.35 0 0 0 0 
4369 38.82 0 0 0 0 
4109 39.01 0 0 0 0 
2152 4 0 0 0 6.1 
1133 14.05 0 0 0 0 i 
7153 4.1 0 0 0 0 ! 
6150 j4.14 0 0 0 0 I I I 
2212 /4.23 0 0 0 0 I 
7154 14.23 10 lo 0 0 I 
96 
SSP Gel 1 Gel 2 Gel3 Gel 4 IGel5 
1139 4.23 0 0 0 0 
342 4.3 0 0 0 0 
7186 4.3 0 0 4.26 0 
7128 4.37 2.93 0.98 15.58 0 
6153 4.39 0 0 0 0 
7107 4.42 · 0 0 0 0 
6254 4.44 4.19 5.89 0 0.27 
4609 4.45 0 0 0 0 
7013 4.46 0 0 0 0 
2193 4.51 0 0 0 0 
2419 4.58 0 0 0 0 
4254 4.62 0 0 0 0 
6522 4.72 0 0 0 0 
3240 4.72 0 0 0 0 
5608 4.75 0 0 0 0 
2123 4.76 0 0 15.49 4.19 
1317 4.79 0 0 0 0 
4606 4.79 0 0 4.25 0 
2320 4.81 0 2.37 0 0 
6145 4.83 0 0 0 0 
8159 4.83 0 lo 0 0 
1111 4.84 0 0 0 0 
1452 4.88 0 0 0 0 
5109 4.88 0 17.42 6.17 7.25 
7145 4.99 0 io 0 0 
5133 J4.99 0 !o I 0 0 
1202 42.18 0 0 0 0 
2349 42.82 4.3 4.51 35.77 8.3 
5211 43.95 0 0 26.37 6.12 
6144 44.44 0 0 0 0 
1121 443.24 363.13 0 30.9 4.67 
7122 45 .51 0 0 0 0 
I 
1253 45.88 0 0 0 0 
6402 46.24 0 0 0 0 
5273 5.04 0 0 0 0 
6805 5.11 0 0 0 0 
524s l 5.18 0 io 0 0 I 
s624 ls .31 0 0 0 0 
1215 l5.34 0 0 0 0 
- ·- - · 
7163 5.36 0 lo 0 0 
6251 5.38 /o 129.05 0 0 
4325 5.43 0 9.53 0 4.07 
3609 5.59 0 0 0 0 
1313 5.61 0 0 0 0 
97 
SSP Gel 1 Gel 2 Gel3 Gel4 Gel 5 
7269 5.61 0 0.6 0 1.68 
I 
7305 5.66 0 0 0 2.6 
7365 5.71 0 0 0 0 
1204 5.71 0 0 5.56 0 
3140 5.77 0 0 0 0 
1214 5.78 0 0 0 0 
7208 5.82 0 0 0 0 
5357 5.84 8.07 15.75 0 3.93 
2209 5.89 0 0 0 0 
7137 5.96 0 0 0 0 
8214 5.96 0.72 0 4.88 0 
5436 5.98 3.06 9.76 0 0.6 
2303 52.42 78.42 3.01 11.81 0 
3327 52.46 0 20.67 0 0 
2341 54.33 0 0 0 0 
4118 56.22 34.02 9.87 40.25 3.93 
2464 56.31 0 3.18 0 0 
3225 57.23 11.09 1.57 0 2.67 
4234 6.14 0 0 0 0.29 
1212 6.19 0 0 0 0 
7162 6.24 0 0 0 0 
6352 6.3 0 0 0 0 
7104 6.37 0 0 0 0 
2205 6.44 0 0 0 0 
1219 6.47 0 0 0 0 
8163 6.63 0 0 0 0 
5126 6.9 0 0 0 0 
7321 6.9 0 0 0 lo 
4245 6.93 0 0 0 I :0 
6308 60.36 0 0 0 lo 
1241 161.76 0 0 0 0 
2440 65.89 25.95 128.21 182.65 2.77 
260 7.04 ,0 lo 18.76 0 
I 
2326 7.11 0 3.45 0 0 
7132 7.13 0 0 0 0 
2533 7.25 0 0 180.37 0 
1216 7.39 0 0 0 0 
I 
5107 7.43 19.81 0 0 0 
5239 7.59 0 0 0 0 I 
4324 7.62 0 0 0 0 
1114 7.62 0 0 0 0 
6204 7.65 0 0 0 0 
7446 7.68 0 0 0 0 
2140 7.69 15.85 2.19 lo 1.52 
98 
SSP Gel 1 Gel 2 Gel3 Gel4 Gel 5 
2153 7.73 0 0 0 0 
2434 7.78 8.25 0 19.8 0 
4148 7.91 0 0 0 0 
8152 7.92 0 0 0 0 
4525 7.94 0 0 13.83 0.96 
4433 7.95 0 0 0 0 
5369 7.98 0 0 0 0 
7292 7.98 0 0.75 6.1 0 
325 75.64 64.89 167.96 0.87 9.07 
3130 76.2 0 0 56.93 0 
1266 77.31 0 0 50.41 0 
! "' - -···· ·•·· . - --- · ···· ···.------ - · 
7327 78.28 2.32 0 0 0 
3460 8.02 5.67 5.39 0 9.76 
8158 8.1 0 0 0 0 
7182 8.25 0 0 0 0 
6148 8.56 0 0 0 0 
7161 8.61 0 0 0 0 
6419 8.63 0 2.37 0 0 
2307 8.77 4.89 0 0 0 
2235 8.81 0 0 0 0 
5250 9.04 0 0 0 0 
1135 9.07 0 0 0 0 
2425 9.09 0 0 0 0 
5521 i9.12 0 3.36 0 0 
7442 /9.13 0 0 0 0 
I 
2150 19.13 0 jO :o 3.13 
4544 9.3 0 0 0 0 
4434 9.39 7.2 62.99 12.1 7.63 
3342 9.48 19.95 0 0 0 
5453 9.64 0 4.23 0 0 
2155 9.87 0 0 0 0 
1279 9.99 0 0 40.5 8.58 
2330 93.12 0 0 0 0 
5241 98.16 43.32 0 52.85 0 
99 
APPENDIX C. 17 DAF SPOT QUANTITES 
100 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
7251 0 0 0 0 0.01 
7538 0 0 0 0 0.13 
7414 0 0 0 0 0.81 
2468 0 0 0 0 1.12 
6247 0 0 0 0 1.17 
7516 0 0 0 0 1.27 
1417 0 0 0 0 1.27 
---------,-· 
3152 1 0 0 0 0 1.36 
2001 0 0 0 0 1.86 
5256 0 0 0 0 10.08 
2484 0 0 0 0 IO.I 
4104 0 0 0 0 10.68 
2274 0 0 0 0 11.32 
2285 0 , o! 0: 0 11.44 
6326 0 0 0 0 11.92 
7356 0 0 0 0 12.52 
2212 0 0 0 0 12.82 
6355 0 0 0 0 12.98 
3230 0 0 0 0 13.1 
7252 0 0 0 0 13.48 
2481 0 0 0 0 13.64 
2703
1 
0 oi 0 0 13.76 
1315 0 0 0 0 14.04 
4619 0 0 0 0 14.52 
4211 0 0 0 0 14.52 
4309 0 0 0 0 14.61 
5409 0 0 0 0 15.85 
4535 0 0 0 0 15.92 
; I 
4709 ' 0 0 0 0 16.73 
2331 0 0 0 0 16.82 
3285 0 0 0 0 17.08 
7129 0 0 0 0 17.44 1 
6101 0 0 0 0 17.46 
5611 0 0 0 0 18.12 
5424 0 0 0 0 18.55 
5431 0 0 0 0 18.55 
4270 0 0 0 0 18.94 
5366 0 0 0 0 18.98 
7133 01 0 0 0 19.51 
7291 0 0 0 0 2.05 
1132 o! 0 0 0 2.44 
Appendix C. 17 DAF spot quantities. Shown are the spot quantities generated 
by PDQuest for each of the five gels chosen to represent the timepoint of 1 7 days 
after flowering (DAF). SSP refers to the standard spot nwnber generated by PDQuest. 
101 
SSP Gel 6 Gel 7 Gel 8 Gel 9 jGel 10 I I 
I 
I 6424 0 0 0 0 2.74 
2120 0 0 0 0 2.78 
5007 0 0 0 0 2.9 
5230 0 0 0 0 20.28 
3224 0 0 0 0 22.39 
7233 ! 0 0 0 0 22.54 
4506 1 0 0 0 0 24.18 - --
3352 0 0 0 0 26.23 
5215 0 0 0 0 26.37 
2617 0 0 0 0 26.62 
2261 0 0 0 0 26.69 
2113 0 0 0 0 274.7 
5538 0 0 0 0 3.13 
3012 0 0 0 0 3.52 
2292 1 0 0 0 0 3.75 
5533 ! oi 0 0 0 3.8 
4408 0 0 0 0 30.2 
5209 1 0 0 0 0 31.73 
2318 0 0 0 0 34.24 
6438 0 0 0 0 35.14 
4337 0 0 0 0 36.l 
I 
6267 ' o: o· 0 0 4.35 
5362 0 0 0 0 4.49 
3222 0 0 0 0 4.89 
7511 0 0 0 0 4.99 
104 0 0 0 0 42.24 
7122 0 0 0 0 5.11 
2511 0 0 0 0 5.45 
8231 o! ol 0 0 5.52 
j33-sT 
I 
0 ol 0 ol 5.66 I 
3170 0 0 0 0 5.87 
3309 0 0 0 0 52.05 
4502 0 0 0 0 6.3 
2231 0 0 0 0 6.53 
5458 0 0 0 0 6.66 
8219 ! o! 0 0 0 6.72 
4552 0 0 0 0 7.34 
4143 0 0 0 0 7.46 
1721 0 0 0 0 7.48 
5518 0 0 0 0 73.36 
8230 0 0 0 0 8.38 I 
4382 0 ol 0 0 8.42 
2413 0 ol 0 0 8.92 ) I 
4421 ol oi 01 ol 8.97 1 I 
102 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
3436 ! 
I 
0 0 0 0 9.72 
2219 0 0 0 0 9.99 
7316 0 0 0 0.37 0 
3301 0 0 0 0.4 0 
7710 0 0 0 0.44 0 
1512 0 0 0 0.61 . 0 
2704 0 0 ol 0.62 0 
6615 O! 0 oi 0.63 0 
3328 0 0 0 0.64 6.92 
1244 0 0 0 0.69 0 
1103 0 0 0 0.72 0 
3433 0 0 0 1.02 0 
6340 0 0 0 1.33 0 
2151 0 0 0 1.4 0 
3317 ol 0 0 1.52 36.36 
2520 0 0 0 1.71 0 
7520 0 0 0 1.89 0 
813 0 0 0 1.89 0 
3236 0 0 0 1.89 0 
4407 0 0 0 10.05 0 I 
3529 0 0 0 10.24 Oj 
2223 0 0 0 11.84 0 
4508 1 0 0 0 12.56 0 
279 0 0 0 12.79 56.99 
3708 0 0 0 130.5 0 
4131 0 0 0 14.47 0 
3161 0 0 0 15.81 0 
1727 0 0 0 15.92 0 
1222 0 0 0 16.36 0 
521 0 0 0 18.89 1 0 
2459 0 0 0 18.94 0 
3607 0 0 0 19.76 0 
4221 0 0 0 2.02 0 
2432 0 0 ol 2.03 0 
1701 0 0 0 2.07 0 
4507 0 0 0 2.08 0 
4206 0 0 0 2.12 0 
7373 0 0 1 0 2.51 0 
2606 0 0 0 2.58 0 
3434 0 0 0 2.6 0 
2112 0 0 0 2.96 0 
3306 0 0 0 2.97 0 
741 ol 0 0 20.82 0 I 
3524 ! ol I 0 0 20.83 0 
103 
SSP Gel 6 Gel 7 Gel 8 jGel 9 !Gel 10 
2241 I 0 ol 0 23.33 0 
2804 i 0 
! O· 0 28.4 0 
3401 ! 0 0 0 3:06 0 
335 0 0 0 3.08 0 
2306 0 0 0 3.26 0 
2138 0 0 0 3.43 0 
2131 0 0 0 3.73 0 
1719 0 0 0 3.84 0 
4705 0 0 0 3.89 0 
5131 0 0 0 3.93 0 
3527 ! 0 0 0 31.17 0 
2462 0 0 0 33.95 0 
1611 0 0 0 4 0 
5325 0 0 0 4.03 0 
2254 j 0 0 0 4.39 0 
3140 ! 0 0 0 4.49 0 
2022 1 0 0 0 4.6 0 
3326 1 0 0 0 4.84 0 
1542 ! 0 0 0 4.9 0 
3428 ! 0 0 0 5.02 0 
2409 0 0 0 5.32 0 1 
1283 0 0 0 5.37 0 
4804 oi 0 0 5.42 0 
1123 0 0 0 5.56 0 
2193 0 0 0 6.58 0 
620 0 0 0 7.09 0 
1536 0 0 0 7.09 36.09 
1279 0 0 0 7.13 0 
119 0 0 0 7.71 0 
243 0 0 0 7.8 0 
2443 0 1 o· 0 7.96 0 
' 144 0 0 0 8.02 0 
1208 0 0 0 8.87 0 
2115 0 0 0 9.18 0 
2249 0 0 0 9.97 0 
1154 0 0 1.1 0 0 
2209 1 0 0 1.4 0 0 
8214 0 0 1.44 0 0.12 
6374 0 0 1.68 0 7.85 
734 0 0 10.19 2.42 0 
3511 0 0 10.41 0 11.62 
I 
6225 0 0 10.56 0 Oj 
736 0 0 10.77 5.81 oj 
5445 0 0 100.62 0 0 
104 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
3440 0 0 108.41 2.15 ol 
I 
6420 0 0 11.07 0.12 0 
2295 0 0 11.17 . o 0 
2357 0 0 11.66 0 0 
7173 0 0 11.72 0 0 
8179 0 0 11.76 0 0 
2359 0 0 11.87 0 0 
1269 0 0 117.35 0 0 
5442 0 0 118.11 0 0 
3139 0 0 12.14 0 0 
505 0 0 12.45 0 0 
3513 0 0 12.5 0 0 
7179 0 0 12.56 0 0.06 
5351 0 0 12.75 0 0 
6512 0 0 129.86 1.84 0 I 
284 0 0 13.18 0 0 
1537 0 0 13.69 3.78 0 
7138 0 0 13.72 0 0 
2152 0 0 13.74 0 8.01 
2329 0 0 130.61 0 0 
1349 0 0 14.44 0 0 
1826 0 0 14.6 0 0 
3259 0 0 14.82 0 0 
2304 ' 0 0 15.16 9.07 0 
4360 0 0 15.32 0 0 
3257 0 0 15.51 0 0 
8216 0 0 15.72 0 0 
646 0 0 154.74 3.02 0.3 
1139 0 0 16.08 0 0 
2103 0 0 16.46 0 0 - -·-
5132 1 0 0 1 16.59 0 3.31 
3137 ! ol 0 16.59 8.47 11.55 
1410 0 0 16.62 0 0 
2135 0 0 16.91 0 0.56 
1621 0 0 167.44 0 0 
3802 0 0 18.11 21.95 0 
I 
6104 0 o, 18.14 0 12.33 ! 
3166 ol o' 18.16 0 0 
1525 0 0 18.25 0 0 
5133 0 0 18.78 0 4.01 
1155 0 0 18.94 0 0 
6403 0 0 19.14 0 0 
636 0 0 19.89 0 , I ol 
6516 0 o, 2.67 0 ol 
105 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
4144 0 0 2.76 0 0 
345 0 0 2.88 0 0 
6610 0 1 0 20.38 0.87 0 
5350 0 0 20.39 0 0 
4226 0 0 20.56 0 0 
1114 0 0 20.73 0 0 
503 0 0 203.4 0 0 
4119 0 0 22.32 0 0 
5223 . 0 0 22.53 0 0 
4157 0 0 23.27 0 2.7 
5322 0 0 23.36 0 0 
6145 0 0 23.86 0 0 
5017 0 0 238.93 0 151.1 
7203 0 0 24.06 0 9.61 
4518 0 0 25.l 7.2 0 
4149 0 0 25.73 0 0 
I 
5010 0 0 25.86 0 0 
4107 0 0 25.89 0 0 
2526 0 0 26.57 7.59 0 
210 0 0 26.67 18.15 0 
2531 0 0 26.82 0 0 
4027 0 0 27.08 0 0 
3363 0 0 1 27.54 0 0 
: I 
6352 0 0 28.18 0.1 0 
2246 0 0 28.25 0 0 
6135 0 0 29.56 0 2.19 
4106 0 0 29.89 2.32 0 
3623 0 0 29.9 0 0 
3276 0 0 3.43 0 0 
123 0 0 3.75 0 0 
1820 0 0 3.77 0 0 
6148 0 0 30.12 0 2.91 
2490 0 0 31.06 0 0 
5134 0 0 31.39 0 8.35 
2259 0 0 31.61 0 ol 
4534 0 0 31.68 1 0 o\ 
5217 0 0 32.74 1.63 13.71 
112 0 0 32.91 0 0 
4284 0 0 32.92 0 0 
2283 0 0 34.86 0 0 
1530 0 0 343.7 8.08 0 
2475 0 0 37.78 0 0 I I 
2522 0 0 39.06 0 0 I 
2421 I 0 0 39.28 0 ol 
106 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 I 
1173 0 0 4.61 7.73 0 
8105 0 0 4.82 0 0 
I 
4625 0 0 40.15 0 0 
4138 0 0 40.34 0 0 
1256 0 0 40.74 0 0 
4259 0 0 41.67 0 31.39 
1277 0 0 41.93 1.96 0 
733 0 0 43.64 0 0 
4541 0 0 43.65 0 0 
1306 0 0 44.23 3.59 0 
5335 0 0 44.41 2.37 6.79 
2211 0 0 44.82 1.45 0 
5323 0 0 5.42 0 0 
6282 0 0 5.46 0 0 
8163 0 0 5.47 0 0 
4280 0 0 5.56 0 0 
633 0 0 5.68 0 0 
4219 0 0 5.9 0 0 
5507 0 0 50.01 0 15.4 
4615 0 0 50.54 0 0 
6440 0 0 50.79 0 0 
4212 0 0 52.83 0 0 
3432 0 0 53.34 0 0 
3201 0 0 58.01 o: 0 ~--
2509 0 o! 58.4 o: I 0 1 
280 0 0 58.63 o: 34.44 
4426 0 0 58.79 01 0 
2337 0 0 6.26 o! 0 
721 0 0 6.5 o: 0 
4123 0 0 6.74 0 1 0 
330 0 0 6.96 oj 0 
2544 0 0 60.53 0 0 
3292 . o 0 64.13 12.36 0 
2353 0 0 65.19 0 0 
3506 0 0 65.76 0 0 
3108 0 0 7.04 0 0 
2723 0 0 7.23 0 0 
5318 0 0 7.25 0 0 
6253 1 o· Oi 7.32 0 0 
8177 0 0 7.34 0 0 
435 0 0 7.39 0 0 
351 0 0 7.48 0 0 
5219 0 0 7.82 0 0 I 
7205 0 0 7.99 0 0 I 
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SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
3611 0 0 78.92 0 0 
3233 0 0 8.37 0 20.09 
1262 0 0 8.7 1.43 0 
61 0 0 8.93 0 0 
2133 0 0 8.95 0 0 
4307 0 0 81.5 0 0 
8178 0 0 83.33 0 11.37 
2615 0 0 89.58 0 0 
282 0 0 9.37 0 0 
152 0 0 9.53 0 0 
1111 0 0 9.71 0 4.03 
3517 0 0 9.73 0 0 
155 0 0 97.72 0 0 
4707 0 0 98.06 0 0 
6303 0 0.14 15.95 0 0 
7148 0 0.21 0 0 0 
6310 0 0.46 16.19 0 0 
4512 1 0 0.47 0 0 23.29 
7334 0 0.51 0 1.93 0 
4807 0 0.53 0 0 0 
5260 0 0.55 0 0 0 
5805 0 0.58 5.63 0 0 
6502 ol 0.62 0 0 0 
7310 · 0 0.64 1.06 0 0 
6315 0 0.73 0 0 0 
3348 0 0.74 0 0 0 
7340 0 0.75 0 0 0 
7328 0 0.79 1.16 0 0 
7236 0 0.83 0 0 0 
7269 0 0.98 0 0 0 
7402 0 1.06 0 0 0 
7372 0 1.13 0 0 4.56 
7323 0 1.14 0 0 0 
6405 0 1.14 108.63 0 0 
7237 0 1.15 0 0 0 
7101 0 1.17 7.54 0 0 
5441 0 1.19 0 0 0 
7401 0 1.22 0 0 0 
717 0 , 1.26 0 0 0 
7553 0 1.27 0 0 0 
4218 0 1.34 0 0 0 
7227 0 1.37 6.79 0 0 
4324 0 1.4 0 6.95 10.61 




SSP Gel 7 jGel 8 Gel 9 Gel 10 
8206 0 1.42 0 0 0 
7362 0 1.45 0 0 0 
6428 0 1.53 57.02 0 0 
8407 0 1.59 0 0 0 
7446 0 1.63 0 0 0 
6417 0 1.79 0.95 0 0 
5317 0 1.81 0 0 0 
7313 0 1.84 7.58 0 0 
3223 0 1.87 0 0 0 
311 0 101 0 1.09 0 
110 · 0 10.02 136.98 3.75 0 
2712 0 10.78 0 0 0 
334 0 11.76 0 0 0 
3116 0 12.36 49.77 0 6.27 
2297 1 0 12.53 0 5.84 o, 
2811 0 12.54 0 0 0 
3540 0 13.85 0 0 0 
' 4225 0 14.01 79.48 2.66 6.75 
4254 0 14.15 10.55 0 0 
3211 0 14.5 49.02 7.85 0 
810 0 16.64 0 0 0 
2348 0 17.26 51.35 0 0 
623 0 17.31 0 0 0 
2217 0 17.93 0 0 0 
4605 0 18.99 0 0 0 
1806 0 181.1 0 5.43 0 
1502 0 181.4 0 0 0 
1506 0 19.07 0 0 0 
5213 0 2.05 0 0 0 
3207 0 2.16 30.49 0.75 18.98 
6637 0 2.33 0 0 0 
1409 0 2.42 0 0 0 
6509 oi 2.42 5.93 0 0 
4444 0 2.46 0 0 46.48 
3519 0 2.51 15.62 1.61 0 
6506 0 2.65 0 0 0 
4130 1 0 2.67 0 0 0 
6227 0 2.69 0 2.71 0 
1604 0 20.98 0 0 0 I I 
2543 0 21.14 19.91 1 0 106.4 
1804 0 21.74 0 0 0 
2302 0 21.77 54.87 0 0.77 
3287 0 22.29 86.31 1.08 0 
3022 1 oi 23 .75 I oj 38.47 0 
109 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
4128 0 26.13 7.96 2.92 0 
4706 0 26.84 0 0 0 
2324 0 29.34 61.32 14.94 0 
4214 0 3.06 24.75 1 0 0 
6324 / 0 3.13 47.63 0 4.59 I 
7270 0 3.24 0 0 0 
732 0 3.33 3.93 0 0 
7208 0 3.43 24.05 0 15.6 
5105 0 3.52 0 0 0 
8108 1 0 3.53 58.69 0.37 6.8 
1141 ! 0 
I 
3.8 : 0 3.37 0 
1802 0 3.87 0 0 0 
2492 0 3.89 /· 18.78 3.29 0.45 
4012 0 32.65 1 0 0 0 
3411 0 34.86 0 0 0 
711 0 35.09 0 0 0 
4020 0 36.95 0 23.52 0 
3210 0 4.14 0 0 0 
707 0 4.23 0 0 0 
2718 0 4.37 6.84 0 0 
1273 0 4.6 0 0 0 
1146 0 4.74 0 0 0 
1202 0 4.76 46.52 3.75 0 
7259 0 4.79 0 0.87 0 
1122 / 0 4.88 12.86 4.4 0 
8104 0 4.92 11.11 0 0 
606 0 40.85 0 0 0 
3130 0 42.36 ' 58.05 6.67 9.92 
607 0 42.4 0 1.64 0 
1514 0 47.65 0 0 0 
2228 0 47.81 0 0 0 I 
4011 0 48.19 0 0 0 
2457 i 
I 
0 5 10.93 Qi 0.84 I 
807 0 5.11 o! 1.65 0 
4233 0 5.22 16.64 0 0 
278 0 5.29 13.25 0 0 
3214 0 5.45 34.24 0 0 
7152 0 5.82 0 0.82 0 
3282 0 5.82 66.45 0 0 
1605 0 1 5.84 0 0 0 i 
3324 0 5.92 0 0.87 0 
2140 0 6.15 0 9.11 30 
5224 0 6.23 0 0 0 
1810 0 6.4 0 0 0 
110 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
4422 0 6.6 15.55 5.33 0 
1241 0 6.77 0 0 0 
24or - · 0 6.94 149.98 0 0 
337 0 65.81 0 0 0 
814 0 7.32 0 0 0 
2420 0 7.32 0 0 0 
735 0 7.32 0 10.98 0 
I 
4446 0 7.73 21.79 0 2.42 
2532 0 73.28 0 1.13 0 
2149 0 8.38 21.65 0 6.08 
3178 0 8.49 10.92 0 0 
259 ! I 0 8.63 37.68 2.28 0 
1320 0 8.79 12.01 1.97 2.62 
2326 0 8.97 38.04 2.95 58.65 
1160 0 9.57 20.21 26.25 0 
1809 0 9.96 0 0 0.33 
I 
2447 0 95.73 0 8.16 0 
5324 0.12 0 24.91 0 0 
7015 / 0.14 0 0 0 0 
1274 0.3 0 0 0 2.53 
4340 0.37 0 0 0 0 
8166 0.51 0 0 0 0 
2157 0.59 0 0 0 0 
302 0.6 0 0 0.64 0 
.6251 i 0.67 0 0 0 . 0 
5137 0.68 0 0 01 0 
5343 0.77 0 0 0 0 
3143 0.81 0 0 0 0 
8107 0.81 0 89.9 2.95 6.58 
3029 0.85 0 0 0 0 
5206 0.94 0 0 0 0 
7247 0.94 0 0 0 0 
4405 0.96 0 34.28 0 0 
3128 0.98 0 0 0 0 
3146 1 1.05 0 0 0 8.54 
8410 1.1 1.29 1.7 1.13 1 0 
4145 1.19 0 0 0 0 
1148 1.28 2.67 155.43 0 43.77 
3245 1.31 0 0 0 0 
1528 1.34 0 0 0 0 
7232 1 1.45 4.35 14.76 1.13 1.98 
514 : 1.46 0 0 0 0 
4148 1 1.5 I 0 0 0 4.49 I I 
2255 1 1.57 1 0 0 01 0 I 
111 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
7244 1.66 0 0 0 0 
4201 1.68 0 0 0 0 
8103 1.82 0 0 0 0 
7246 1.84 0 0 0 0 I 
1229 10.12 4.19 0 0 0 
2350 10.21 0 0 0 0 
2207 10.36 0 0 0 1.65 
4019 10.56 0 0 0 0 
1152 10.56 2.48 31.09 0 0 
4275 10.68 0 0 0 0 
301 10.72 0 0 2.35 0 
605 10.99 5.56 0 6.4 0 
4358 101.9 0 0 0.58 31.24 
624 104.3 0 91.44 10.88 0 
1203 108.5 599.3 210.4 451.9 36.15 
2452 11.09 248.9 1491 40.18 0 
6349 11.16 0 0 0 11.5 
1511 11.21 8.19 25.79 9.23 0 
1451 11.23 2.02 20.71 5.09 0 
33591 11.23 4.1 39.05 0 13.71 
4232
1 11.25 . Oj 18.19 0 0 
2247 11.6 0 68.28 0 0 
5220 11.79 0 0 0 0 
5612 11.87 0 0 0 15.15 
3261 11.91 0 0 0 0 
4361 11.99 0 0 0 ol 
7436 12.33 1 1.54 i o! 1.22 0 
731 12.44 9.42 0 1.56 0 
419 12.84 4.42 0 6.3 0 
5506 12.98 0 0 0 0 
5450 13.09 0 0 0 0 I 
1238 13.13 0 0 4.42 0 
1257 13.51 0 0 5.67 0 
5433 ! 13.6 ! 0 Q, I 0 0 
6210 13.83 0 98.11 2.07 38.07 I 
3461 13.85 0 66.56 0 10.88 
1228 14.04 2.83 24.05 4.5 0 
1346 14.11 0 0 0 0 
5706 14.11 0 36.16 0 0 
3430 14.12 1 0 0 1.09 0 
5204 \ 14.23 1 QI _ ___ _________ L 0 0 0 
3350 14.34 0 0 0 0 
5453 14.38 0 0 ol 15.21 
5309 14.74 0 0 0 0 
112 
SSP Gel 6 Gel 7 Gel 8 I I Gel 9 !Gel 10 j 
3225 14.89 0 85.41 2.25 38.46 I 
6259 14.96 0 0 0 0 
1722 142.6 0 0 0 62.27 
2415 143.3 0 0 0 0 
4209 15:17 0 A -o 0 V 
2431 1 
I 
15.58 ! Oi 0 93.99 0 
2256 15.62 0 1 0 5 0 
5536 15.74 0 0 0 0 
6614 15.81 0 0 0 0 
2440 15.94 5.55 9.38 10.87 7 
5406 16.41 0 0 0 0 
7219 16.44 1 0 0 0 0 
2530 16.64 0 0 4.21 0 
601 16.68 0 0 0 0 
4320 16.71 3.38 140.14 1.24 57.99 
1295 16.84 0 0 3.52 0 
3256 16.95 0 0 0 7.8 
6244 166.2 12.52 126.1 1.44 225.8 
4371 17.26 0 0 0 0 
4603 17.33 0 1 0 0 0 
- ·- ·---•- ··· 
4110 17.51 3.1 14.57 1.33 5.38 
4132 17.58 11.23 100.65 0 8.56 
7307 17.65 0 0 0 0 
1527 18.24 0 0 0 0 
3177 18.43 0 0 0 0 
6114 18.59 5.98 1.3 0 28.07 
5240 19.47 0 0 0 0 
5012 19.56 0 0 0 0 
8223 2.09 0 0 0 0 
6419 2.12 0 0 0 0 
5269 2.21 1 0 0 0 0 
4314 2.3 0 0 0 0 
5242 2.32 0 0 0 0 
3147 2.32 0 0 0 0 
7128 ' 2.32 0.9 1.31 0 0 
4364 2.32 18.66 31.89 3.58 3.5 
7351 2.44 0 0 2.99 0 
303 2.51 0 0 0 0 
3541 2.63 0 0 0 39.49 
2805 2.71 12.29 15.63 15.72 0 
4326 2.88 0 0 0 0 
7455 i 2.92 0.15 0 1.33 0 
5355 20.13 0 0 0 0 
4117 20.45 ol 54.05 3.38 25.93 
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I 
SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
3215 20.74 19.26 4.79 0 0 
2460 203.9 83.07 0 0 0 
2555 205 0 211.3 0 0 
5535 21.54 0 0 6.76 0 
2244 21.55 0 11.48 0 0 
1204 21.75 34.97 64.77 130 7.78 
5436 21.98 0 19.18 6.12 7.77 
2416 214.9 0 0 0 0 
2434 219 0 0 0 0 
5437 22.37 0.16 228.43 9.37 38.27 
1418 23.24 7.04 21.08 1.73 3.01 
1825 24.54 0 0 0 0 
2426 249.3 0 614.66 63.28 260.3 
7440 25.01 0.94 0 0 0 
4264 25.11 0 0 0 0 
1355 25 .64 0 0 0 0 
2514 25.75 0 0 0 0 
2507 26.58 0 0 .0 0 
3602 27.29 0 0 0 o! 
1708 · 27.51 : 0 10.1 I 18.71 ol I 
2605 28.6 0 93.05 0 01 
2451 28.88 0 0 0 0 
3208 281.6 24 169.1 4.26 108.81 
1125 283.8 157.6 1409.3 225 i 226 
5218 29.46 0 0 0 0 
3231 29.63 0 0 0 : 0 
7405 29.78 0.21 0 01 0 
1454 29.82 0 ol ol 0 
I 
4215 3.04 0 0 Ol 0 
6415 3.35 0 0 0 10.26 
4234 3.45 0 0 0 1.26 
3115 3.62 18.51 52.53 6.56 19.19 
4330 3.63 0 0 0 0 
I 
7444 , 3.66 ; 0 01 01 0 ----- -- -- -·r - - --- - --- ·------ -- ---·· . -- - - - ~-- - ------ - -
1529 1 3_79 ! 7.62 o! o 0 
1402 1 3.88 0 0 7.09 5.18 
12361 3.93 0 0 0 0 
5606 30.26 0 0 0 0 
2470 30.4 0 0 0 13.39 
4424 30.83 0 0 0 0 
5618 31.09 0 0 0 0 
2506 31.14 5.41 2.66 0 0 
3443 31.27 0 0 0 0 
4443 33.48 0 19.57 0 5.48 
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SSP Gel 6 Gel 7 Gel 8 Gel 9 jGel 10 
4401 33.82 0 0 0 0 
1140 33.87 0 0 0 0 
1419 34.51 0 36.91 1.84 3.96 
2322 36.14 0 0 0 0 
4522 36.52 o o ol o 
3416 36.52 o o o! o 
2335 36.67 0 33.17 0 .o 
4252 37.15 0 0 0 0 
224 37.93 0 0 0 0 
6243 38.57 47.91 629.33 5.94 40.85 
325 38.78 214.8 117.94 65.92 14.24 
5443 4.03 0 95.71 0 0 
3449 ! 4.05
1 
o. oi o o 
···-----· - · -- --- -------r -- --- --------- ·-- - - - - - --+------------+----------i 
4372 4.08 ' 0 0 0 0 
4112 4.12 0 0 0 0 
4111 4.12 0 0 8.17 0 
4313 4.15 0 0 0 0 
6612 4.25 0 0 5.59 0 
1415 4.31 0 0 0 0 
3450 4.44 0 0 0 0 
7522 4.44 0 0 
7349 4.58 0 0 
6317 4.72 0 0 
502 4.74 0 0 
3426 4.79 , 0 0 
7327 4.83 0.69 1.36 
1227 4.86 0 0 
7245 4.86 ! 0 0 
2101 4.97 0 0 
5448 4.99 0 55.62 
1504 41.58 0 0 
6361 43.65 0 0 
1817 44.26 0 171.65 
1617 44.37 0 0 
4118 . 44.79 2.51 202.99 
3141 46.82 1 0 0 
5349 48.74 0.02 0 
3448 49.23 0 0 
5241 49.4 21.54 246.62 
2502 49.75 0 0 
713 1 5.03 0 0 
6325 ! 5.2 0.67 13.5 i 
7347 5.5 0 oJ 


































SSP Gel 6 Gel 7 Gel 8 Gel 9 Gel 10 
3144 1 5.73 0 0 0 0 
2343 5.76 0 0 0 0 
4409 5.96 0 43.97 1.17 8.97 
408 50.78 0 0 4.64 0 
5447 52.81 0 0 0 0 
106 56.37 0 0 0 0 
342 j 57.14 0 0 0 0 
2812 1 6.06 0 21.26 3.16 0 
6204 1 6.07 0 0 0 0 
5510 6.12 0 0 0 0 
7350 1 6.19 0 0 0 0 
I 
6318 6.34 0 0 0 0 
3327 6.43 0 0 0 0 
6520 6.58 1 0 0 0 0 i 
6.58 j 
I I 3315 0 0 0 0 I 
7168 6.72 0 0 0 0 
4406 6.9 0 0 0 0 
3110 6.93 0 0 0 0 
2141 6.99 0 0 0 0 
1245 i 6I.17 i 0 0 0 31.11 
3347 ! 61.34 ! 0 o! 0 0 
1121 610.71 125.7 603.3 45.87 181.5 
2303 62.82 12.26 100.6 8.9 3.68 
1135 62.85 7.42 0 4.79 8.03 
2534 63.26 0 0 0 0 
1524 1 65.35 0 0 0 0 
2417 1 66.15 0 0 0 15.04 
1301 J 67.35 0 0 0 0.97 
1223 7.13 0 0 0 0 
3361 7.16 0 0 0 0 
7143 7.25 0 0 0 12.27 
6805 7.27 0 0 0 0 
4321 7.32 0 0 0 0 
2160 7.43 0 0 0 0 
2104 : 7.43 0 0 6.4 0 
7432 i 7.49 i I 2.28 1 0 1.73 29.19 
2496 7.76 1 0 0 0 0 
4274 7.87 11.8 0 0 0 
341 I I 7.96 1 0 0 0 0 
I 
70.49 1 604 i 0 0 0 0 
7209 1 72.73 12.59 160.92 5.45 113.8 
2111 739.1 57.45 174.3 53.65 75.79 
6136 l 8.12 0 27.17 0 14.5 
3349 8.42 \ 0 0 0 0 
116 
SSP Gel 6 IGel 7 Gel 8 Gel 9 Gel 10 1 
5138 8.63 0 0 0 0 
2308 8.7 0 0 0 0 
3441 8.83 0 0 0 0 
642 8.89 0 0 0 0 
4213 8.89 0 0 0 0 
4277 8.95 0 0 5.13 0 
1230 8.97 14.14 0 0 0 
3343 80.32 0 57.29 5.32 23 .24 
6139 80.33 0 11.52 0 0 
2533 858.7 0 0 0 181.5 
5150 9.27 0 0 0 0 
7442 9.37 0 0 0 0 
4 9.39 0 23.87 0 0 
7342 9.41 0 0 0 0 
1323 9.42 0 49.61 01 14.01 
7220 9.46 0 0 0 0 
3325 9.47 0 0 0 0 
5126 9.51 0 13.37 0 12.38 
418 9.62 0 0 7.85 0 
4235 1 9.67 3.18 0 1.77 0 
2186 9.89 9.59 0 0 0 
4303 1 91.3 0 0 0 25.43 
5109 92 2.9 269.2 0.22 68.85 
3206 93.24 77.94 397.98 1 0 66.92 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
2514 0 0 0 0 0.4 
2021 0 0 0 0 0.49 
3112 0 0 0 0 0.61 
4279 0 0 0 0 1.04 
5321 0 0 0 0 1.86 
2517 0 0 0 0 1.9 
2438 0 0 0 0 10.3 
6704 0 0 0 0 10.4 
4133 Oi 0 0 0 10.49 
3314 0 0 0 0 10.68 
7457 0 0 0 0 10.84 
4623 0 0 0 0 10.88 
2509 0 0 0 0 11.11 
2358 
I 
0 0 0 0 11.62 
5325 0 0 0 0 11.8 
1621 0 0 0 0 11.83 
4213 0 0 0 0 12.24 
6302 0 0 0 0 12.4 
1101 0 0 0 0 13.12 
5433 0 0 0 0 13.69 
3269 0 0 0 0 13.84 
7208 0 0 0 0 16.84 
7143 0 0 0 0 18.27 
7124 0 0 0 0 2.02 
1128 01 0 0 0 2.05 
2288 0 0 0 0 2.86 
I 
5402 0 0 0 0 20.38 
1530 0 0 0 0 20.91 
I 
3282 0 0 0 0 21.61 
7263 0 0 0 0 22.36 
2540 0 0 0 0 23.38 
1148 0 0 0 0 25 .75 
6246 r 0 0 0 o' I 3.68 
7265 0 0 0 0 3.82 
5250 0 0 0 0 32.61 
7133 0 0 0 0 34.4 
2297 0 0 0 0 4.08 
5242 ! · 0 0 0 0 4.28 
4330 0 0 0 0 4.54 
2014 0 0 0 0 4.73 
6131 0 0 0 0 4.81 
Appendix D. 21 DAF spot quantities. Shown are the spot quantities generated 
by PDQuest for each of the five gels chosen to represent the timepoint of 21 days 
after flowering (DAF). SSP refers to the standard spot nwnber generated by PDQuest. 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
2459 0 0 0 0 4.92 
2005 0 0 0 0 4.99 
2441 0 0 0 0 41.85 
5343 0 0 0 0 5.17 
4602 0 0 0 0 5.52 
4258 0 0 0 0 5.57 
7511 0 0 0 0 5.89 
6130 0 0 0 0 5.96 
3140 0 0 0 0 6.06 
8216 0 0 0 0 6.47 
1240 0 0 0 0 6.56 
7244 0 0 0 0 6.58 
7122 0 0 0 0 6.9 
3317 0 0 0 0 7.09 
4384 0 0 0 0 7.29 
_5217J ________ -· ol 0 0 0 7.48 
3355 0 0 0 0 7.75 
3256 0 0 0 0 8.66 
5254 0 0 0 0 9.23 
3248 0 0 0 0 9.36 
3245 0 0 0 0 9.46 
4251 0 0 0 0 9.91 
6201 0 0 0 0.27 0 -2357 0 0 0 0.39 0 
3161 0 0 0 0.51 0 
7347 0 0 0 0.67 0 
3278 0 0 0 0.67 0 
2220 0 0 0 0.82 0 
7324 0 0 0 1.1 0 
6304 0 0 0 1.13 0 
270 0 0 0 1.24 0 
3131 0 0 0 1.43 7.04 
5375 0 0 0 1.47 0 
4521 0 0 0 1.71 0 
6352 0 0 ol 1.71 0 
4361 01 0 oi 1.72 0 
3261 0 0 0 1.84 0 
1236 0 0 0 1.95 0 
807 0 0 0 10.1 0 
2412 0 Q1 0 10.25 0 
621 0 0 0 10.5 0 
3529 0 0 0 10.54 0 
517 0 0 0 105.17 0 
1512 0 0 0 11 .27 8.09 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
3608 0 ol I 0 11.5 0 
2149 0 0 0 2 105.57 
2610 0 0 0 2.16 0 
2267 0 0 0 2.8 1.45 
5220 0 0 0 2.88 0 
6529 0 0 0 27.11 0 
288 0 0 0 3.05 0 
1606 0 0 0 3.22 0 
3264 0 0 0 3.47 0 
6378 0 0 0 3.61 0 
2258 0 0 0 3.64 0 
4805 0 0 0 3.64 0 
1218 0 0 0 35.56 0 
1806 0 0 0 4.01 0 
5309 0 0 0 4.03 0 
5226 0 0 0 4.39 0 
5444 0 0 0 4.84 0 
2216 0 0 0 4.92 0 
3707 0 0 0 44.11 0 
2528 0 0 0 45.97 0 
2207 , 0 0 0 5.68 0 
2609 0 0 0 5.89 0 
5138 0 0 0 5.96 0 
2113 0 0 0 50.38 0 
2805 0 0 oj 50.69 1 0 
6408 0 0 ol 6.07 7.73 
I 
7551 0 0 oi 6.12 1 0 
1110 0 0 01 6.24 0 
2209 0 0 0 6.41 I 6.71 i 
7549 0 0 0 7.41 0 
5703 0 0 0 7.73 0 
2351 0 0 0 8.58 0 
4710 0 0 0 8.61 0 
1537' 0 0 0 8.67 0 
2515 0 0 0.25 0 0 
333 0 0 0.35 0 0 
2157 0 0 1.45 0 0 
6528 0 0 1.93 18.8 ! 0 
1454 o, I 0 10.49 0 0 
4706 oi 0 10.57 6.36 0 
334 0 0 10.79 0 0 
4235 0 0 10.86 0 0 
4707 0 0 101.04 2.35 0 
2352 ! 0 0 1 11.12 0 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
2602 0 0 11.75 0 0 
1630 0 0 12.03 0 0 
2605 0 0 12.06 8.49 10.17 
4382 0 0 12.49 8.21 0 
4003 o! 0 12.67 0 0 
6148 0 0 12.96 0 0 
2546 0 0 127.38 0 0 
311 0 0 13.33 0 0 
3523 0 0 13.45 0 2.65 
601 0 0 13.68 0.96 0.74 
3018 0 0 13.99 0 9.27 
7181 0 0 14.59 0 0 
7516 0 0 14.67 0 0 
2009 0 0 14.96 0 0 
6521 0 0 15.12 0 0 
1109 0 0 15.31 0 0 
6712 0 0 15.82 0 0 
1346 0 0 158.83 0 0 
1358 0 0 16.31 0 0 
1804 0 0 17.03 0 0 
2184 0 0 17.82 0 0 
3622 0 0 17.84 0 0 
7557 0 0 17.89 0 0 
4018 0 0 18.96 0 0 
- ·. 
0.21 I 1418 ' o· oi 18.96 0 
4270 0 0 187.14 0 0 
330 0 0 189.46 0 0 
7405 0 0 19.03 0 0 
4802 0 0 19.33 0 0 
4705 0 0 2.75 0 0 
4322 0 0 20.34 0 0 
3107 0 0 20.65 0 0 
1601 0 0 21.28 0 0 
I 
3276 0 o: 21.65 0 0 
5424 0 0 21.96 0 0 
2541 0 0 216.92 1 0 0 
5450 0 0 22.25 0 0 
1277 0 0 
I 
22.32 1 oi 0 
1252 , 0 0 22.52 ol 0 
6531 0 0 22.53 o! 0 
2410 0 0 23 .96 oj 35.14 
1727 0 0 I 234.71 1 o! 0 
6204 0 0 24.44 5.91 0 
3152 1 0 ol 25.4 1 oj 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
I 
4017 0 0 25.89 18.78 0 
2554 0 0 26.52 5.18 0 
3460 0 0 29.36 0 0 
313 · 0 0 3 1.55 0 
2163 0 0 3.3 0 0 
1514 0 0 3.54 0 0 
1720 0 0 3.81 0 0 
5813 0 0 3.98 0 0 
3710 0 0 31.94 0 0 
165 0 0 317.59 0 3.74 
3711 0 0 33.28 0 4.86 
285 0 0 34.17 0 0 
6 ol I 0 35.61 0 0 
1819 0 0 37.04 0 0 
3449 0 0 37.27 0 0 
3618 1 0 0 372.07 0 0 
4142 0 0 39.01 ol 15.44 
7373 ! 0 0 39.16 ol 0 
6802 0 0 4.38 0 0 
4519 i 0 0 4.74 0 0 
7104 0 0 4.74 0 4.07 
7206 1 0 0 4.88 0 0 
738 0 0 4.9 0 0 
2555 0 0 40.36 37.04 0 
225 0 0 40.65 7.82 0 
140 0 0 408.79 0 0 
1451 0 0 41.18 31.13 0 
5624 0 0 42.68 0 0 
5012 0 0 47.18 0 0 
4109 0 0 47.64 4.33 0 
2268 0 0 5.38 0 0 
6801 0 0 5.44 0 0 
6311 0 0 5.71 0.82 0 
7106 0 0 5.74 0 0 
6706 0 0 5.8 0 0 
737 0 0 5.98 5.29 0 
2703 1 0 0 528.15 0 0 
2202 0 0 53.25 0 0 
5506 0 0 53.4 0 0 
4014 0 0 58.87 0 0 
348 0 0 59.6 1.561 0 
4233 0 0 6.08 0 0 
3222 0 0 6.32 0 0 
2292 1 0 0 6.36 0 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
735 0 0 6.45 131.72 0 
4605 0 0 6.54 0 0 
2324 0 0 6.57 5.13 3.45 
3513 0 0 6.66 0 0 
6124 0 0 6.93 0 0 
1718 0 0 64.71 0 0 
7510 0 0 664.06 0 0 
7517 0 0 68.64 0 0 
2022 0 0 69.58 0 0 
6714 0 oi 7.45 0 0 
1303 j 0 ol 7.72 1.98 0 
1208 0 0 70.38 0 0 
2245 0 0 76.15 0 0 
6211 0 0 8.14 0.03 0 
2103 0 0 8.58 0 0 
4122 0 Oj 8.61 0 5.81 
3012 0 0 8.9 0 0 
3118 0 0 8.93 0 0 
646 0 0 86.41 4.52 0.85 
813 0 0 87.81 10.29 0.15 
2223 0 0 9 0 0 
2464 0 0 9.98 0 0 
5409 0 0 92.95 0 0 
1825 0 0 93.73 10.57 0 
6365 0 1.84 0 0 0 
1264 0 10.14 0 ol 0 
4340 1 0 10.31 0 0 0 
2142 0 10.35 0 0 0 
6137 0 10.4 0 0 0 
5448 0 10.52 3.86 2.23 0 
3159 0 10.95 0 0 0 
2236 0 102.51 10.35 0 0 
2403 0 102.6 0 0 1 0 
7372 0 11.07 0 0 0 
5403 o, 11.14 0 0 0 
2116 0 11 .87 0 0 0 
3146 0 115.17 33.25 0 0 
2533 0 116.45 52.58 13.3 10.47 
7118 0 12.13 3.22 0 16.75 
3343 [ oi 12.18 · 0 . 2.58 , 0 
7177 o! 12.55 0 ol 26.1 
7705 oi 12.75 0 0 0 
2526 , 0 13.46 6.79 0 0 
3101 0 13.51 0 0 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 · 
6252 0 130.09 1 0 0 ol 
6708 0 14.4 1 0 0 oi 
7313 0 14.45 6.05 1.24 0 
2470 0 14.54 31.16 0 0 
6138 0 14.91 0 0 0 
3201 0 14.93 0 0 0 
352 0 149.61 0 0 0 
4126 ' 0 15.14 3.64 0 0 
2109 0 15.28 17.45 0 13 .37 
3144 0 15.64 0 0 0 
2812 0 150.19 0 0 0 
4551 0 152 0 0 0 
4804 0 155.55 76.94 7.73 0 
8411 0 16.18 0 0 0 
4157 0 167.81 0 0 0 
6319 0 168.78 0 0 0 
6005 0 17.01 0 0 0 
7203 0 17.26 0 0 4.72 
1502 ! 
I 
0 , 179 0 o: 0 I 
7171 0 18.05 0 0 0 
2280 0 18.09 0 0 0 
5302 0 18.6 0 0 0 
5264 0 18.85 0 0 1.28 
3347 0 180.03 35.96 0 0 
5525 0 19.05 6.41 0 0 
1506 0 19.11 0 0 17.01 
3350 01 19.2 6.18 0 0 
1542 0 19.21 0 0 0 
4313 0 19.26 0 0 0 
7704 0 19.37 0 0 0 
7401 0 19.51 0 0 0 
2302 0 19.81 0 0 0 
1324 0 196.67 0 0 0 1 
------·- - - · - · ·-· · ···-----------
3407 0 2.39 0 0 0 
7215 0 20 0 0 0 
5211 0 20.07 0 1.49 0 
5304 0 20.57 0 0 0 
7180 0 20.69 0 0 5.32 
6209 0 20.99 8.72 0 0 
2718 0 205.65 61.34 9.12 0 
6312 0 21.26 0 0 0 
6003 0 21.33 0 0 0 
1412 0 21.58 0 22.3 0 
7527 o[ 21.86 0 01 0 
125 
SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
6719 0 22.18 0 0 0 
1292 0 22.2 0 0 0 
1217 0 22.5 0 0 0 
7115 0 22.57 0 0 0 
7116 0 22.57 0 0 0 
6004 0 22.69 0 0 1 0 
5340 0 225.82 22.37 0 0 
5547 0 23.34 0 0 0 
6610 0 23.41 0 5.41 0 
4502 0 23.63 0 1.45 0 
6118 0 23.8 0 0 0 
5322 , ol 231.31 0 0 0 
6612 0 24.44 0 0 0 
6373 0 25 .07 0 8.71 12.47 
3147 0 25.15 4.83 0 0.52 
8147 0 25.78 0 0 0 
1410 0 26.19 7.89 3.7 0 
7114 0 26.21 0 0 0 
3801 0 26.25 0 0 0 
4013 0 263.16 39.55 11.81 1.8 
3215 0 27.35 0 0 0 
4526 0 27.36 0 0 0 
6331 0 27.5 4.74 14.93 0 
2348 0 28 0 0 0 
5412 0 283.27 0 0 0 
4225 0 285.77 131.39 8 0 
3303 0 29.07 1 33.63 0 0 
2606 0 29.74 0 0 0 
2702 0 29.79 0 0 0 
316 0 3.01 0 0 0 
7234 0 3.7 23.7 0 0 
6310 0 31.93 18.04 2.59 0 
161 0 314.57 299.03 0 0 
5134 0 32.03 0 0 0 
6275 0 32.79 0 0 0 
406 0 32.98 0 9.7 0 
6325 0 34.37 0 0 1.33 
6715 0 34.45 0 3.97 0 
4372 0 34.71 0 0 0 
5131 0 35.21 0 0 0 
1114 o! I 350.96 1 206.27 0 0 
1013 0 36.82 0 0 0 
4022 0 37.14 0 0 0 
7323 0 37.76 270.85 0 0 
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SSP !Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
5115 1 0 39.83 0 0 0 
53601 0 4.11 0 1.2 0 
5372 0 4.13 212.35 0 1 0 
2231 0 4.27 0 0 0 
3708 0 4.78 0 97.26 144.08 
7152 0 4.8 0 0 0 
3354 0 4.81 6.58 0 10.74 
6713 0 40.79 0 0 0 
2004 0 40.93 0 0 5.91 
2424 0 415.8 o' 0 0 
1007 0 42.43 0 0 0 
2328 0 42.46 0 0 0 
7009 0 47.35 0 0 0 
4228 0 47.68 0 0 0 
1356 0 48.11 111.61 9.57 0 
3153 0 48.14 0 0 0 
1403 0 49.86 0 7.75 0 
7261 0 5.06 9.37 0 0 
1724 0 5.42 257.18 68.93 0 
7008 0 5.52 0 0 0 
7328 0 5.86 0 11.73 0 
6162 0 50.78 0 0 1.73 
2813 0 52 0 0 0 
3807 1 0 52.87 0 0 0 
4434 1 0 52.99 16.83 0 19.37 
7309 0 53.8 0 0 0 
5514 j 0 54.17 0 0 0 
1349 0 54.21 0 0 0 
2532 ! 0 55.2 0 0 0 
2448 0 57.89 0 0 0 
5110 0 6.77 0 0 0 
5501 0 6.77 0 0 0 
7154 0 6.9 3.24 0 0 
3134 , 0 6.96 1 0 : 0 0 
3221 0 60.31 0 0 0 
6524 0 61.58 11 0 0 
4501 0 63.9 0 0 0 
2545 0 68.66 11.85 0 0 
2426 0 687.49 244.16 236.22 547.03 
7112 0 7.02 0 0 0 
7007 0 7.24 0 0 0 
7006 0 7.53 0 0 ol I 
1111 0 71.77 0 0 o! 
I I 3292 01 72.25 1 oi 0 1 0 
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I 
SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
5212 0 72.25 0 3.82 0 
4612 0 72.57 0 0 0 
5357 0 72.73 0 0 0 
5107 0 73.87 0 0 1.02 
5443 0 74.85 7.63 0 10.33 
5507 0 76 0 0 0 
4143 0 77.54 13.35 1.45 0 
7706 0 8.28 0 0 oi 
7306 0 8.3 0 0 0 
5072 0 8.79 0 0 0 
5355 0 80.4 0 0 0 
1012 1 0 82.26 0 0 0 
4027 ! 0 87.77 0 0 0 
I 
7002 .. 0 9.13 0 {\ (\ V V 
7334 0 9.55 0 0 0 
4518 0 91.35 0 0 20.76 
1817 0 94.55 0 0 0 
1414 0 95.91 0 0 0 
3133 0.28 6.58 4.92 3.91 7.02 
2158 0.46 0 0 1.09 11.58 
7254 0.49 0 oi 0 1 0 
1313 0.53 0 I 11.1 I ol 0.39 
2457 0.56 0 ol 0 0.62 
6354 0.6 0 oi I 0 4.89 
7175 0.62 0 0 1 0 0 
1253 0.73 0 oi I 0 , 0 
5109 0.74 1 139.79 22.75 1 2.7 19.94 - ·- -- ---- --·· 
5342 0.75 0 ol I 0 1 5.91 
5121 0.76 0 ol I 0 0 
2104 0.78 0 1.12 j 0 6.72 
2130 0.82 0 0 0 0 
5503 0.82 23.7 4.39 1.54 1.58 
8410 0.87 13.81 0 0.46 0 
2141 0.87 27.05 0 0 0 
6375 0.9 0 0 0 0 
5446 0.93 19.05 0 0 0 1 
3806 0.94 66.73 0 0 5.95 
5234 1.05 0 0 0 8.26 
7232 1.1 28.91 0 0 14.22 
' 
3623 1.18 0 0 0 1.19 
6136 1.33 0 0 1.31 9.35 
2496 1.33 i 0 3.31 2.09 0 I 
7369 1.38 0 0 0 0 
I 
I 
3211 1.42 1 0 0 0 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
1306 1.43 1 0 12.13 0 0 
4131 1.47 4.71 11.87 0 0.78 
4132 1.49 0 0 0 0 
7307 1.5 39.35 0 0 1.38 
1419 1.52 14.2 8.78 14.46 0 
4239 ! 1.56 0 0 0 10.11 
4111 1.57 0 0 0 0.88 
4364 1.69 89.36 14.65 0 7.59 
2101 1,79 0 0 0 0 
7259 1.79 19.37 42.39 0 0 
2120 10.34 0 0 0 20.08 
2290 10.39 5.12 2.43 7.25 0 
5523 10.47 0 0 0 0 
2259 10.88 28.6 3.67 6.3 2.85 
6318 102.4 419.99 77.65 4.44 78.24 
5404 104.27 67.67 0 0 8.9 
2447 107.14 170.98 279 44.51 34.28 
2431 107.86 0 0 0 0 
3461 11.07 0 0 0 3.47 
3239 11.13 0 0 0 0 
- ---
4259 11.26 66.25 24.29 8.17 0 
5411 11.62 0 0 0 0 
7220 11.65 83.16 21.63 10.39 13.54 
1125 1152.22 298.74 1087.75 23.78 459.57 
I 
6366 117.83 14.98 0 0 67.35 
5437 12.29 38.41 39.95 1.52 40.75 
2542 12.34 0 0 0 0 
7327 12.34 0 5.19 0 0 
2246 12.47 0 0 0.67 0 
3327 12.54 11.99 9.42 0 0 
7322 12.7 0 0 0 , ol I 
2506 12.92 0 30.16 I 101.68 I 21.63 
4320 126.96 314.54 139.12 10.69 67.56 
1279 128.06 0 0 13.9 9.01 
3225 1 129.3 439.99 243.85 9.46 124.05 
7209 129.69 119.53 391.45 3.96 549.24 
2320 13.54 49.57 10.01 0 0 
3416 13.62 0 0 0 0 
5502 13 .67 0 0 0 0 
4512 13.78 0 0 0 2.44 
3285 13.8 0 0 0 0 
5535 13.92 0 11.48 43.12 0 
2440 132.75 _ 27.33 66.65 7.27 0 
7541 14 0 0 0 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
2549 14.34 0 0 0 ol 
7360 14.44 0 0 0 2.92 1 
2199 14.59 0 0 0 0 
4439 14.7 0 20.52 0 0 
619 14.78 0 0 0 0 
3445 14.83 0 29.45 0 0 
5456 14.95 0 0 0 22.46 
5135 149.31 153.85 108.35 16.27 ! 187.7 
7542 15.08 0 0 0 0 
1262 15.53 0 0 ol 0 
5804 15.69 0 0 0 0 
616 15.7 0 0 0 0 
2145 15.76 155.29 31.22 0.87 35.09 
2240 1 15.78 0 0 0 0 
514 1 15.94 0 ol 0 0 
7543 16.02 0 0 0 0 
4209 16.81 0 47.22 0 7.9 
2194 16.81 42.33 0 0 6.57 
4104 16.82 0 0 0 5.96 
1123 1 169.24 291.95 311.13 9.25 29.51 
4516 17.21 0 0 0 3.41 
2449 17.32 0 6.44 0 0 
I ol 62.59 5465 17.55 22.84 53.22 
1203 175.34 527.44 461.22 101.77 155.66 
5240 18.02 0 0 0 13.2 
5241 18.03 0 0 0 21.82 ! 
4110 18.29 0 29.38 2.3 9.59 1 
4615 1 18.53 j 0 O· 0 8.02 1 
2318 18.55 0 0 0 18.75 
7243 18.62 0 24.39 0 0 
2308 18.62 0 51.61 0 2.48 
7310 18.8 38.68 0 0 0 
I 
7540 18.9 0 0 Oi 0 
3712 18.96 0 0 0 9.87 
1163 182.85 879.79 2599.99 0 261.23 
5218 19.26 0 0 0 23.71 
503 ! 19.52 0 0 0 0 
3410 1 19.6 82.27 0 0 11.83 
3514 19.77 0 0 0 0 
5805 19.93 1 0 0 0 0 
1204 198.53 507.94 259.09 25.51 12.71 
4405 2 0 1 0 0 0 
5313 2.07 0 0 0 0 
3177 2.09 0 6.04 0 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
3411 I 2.19 0 17.14 1 28.46 0 
211 2.19 0 6.87 0 11.51 
5324 2.25 7.39 0 0 1.43 
113 2.28 0 0 0 0 
5623 2.52 0 0 0 0 
12n i 2.55 0 0 0 0 
6417 : 2.55 0 7.25 0 0 
1314 2.58 12.36 11.59 2.19 0 
1126 2.6 0 0 0 9.02 
4613 2.63 0 0 0 5.26 
2106 2.8 54.22 215.17 0 3.45 
4377 2.98 0 0 0 0 
7319 20.31 0 0 0 0 
6101 20.46 1 89.21 20.46 0 20.95 
1273 20.5 0 0 0 0 
3541 20.82 0 0 0 9.22 
1354 21.05 0 117.95 8.89 0 
1602 21.2 0 51.92 3.44 0 
733 22.96 0 32.84 0 0 
2505 , 23.63 0 0 0 16.8 
11121 23 .65 0 0 0 0 
5458 24.76 ! 0 0 0 34.86 
2111 245.25 155.47 177.52 52.76 216.66 
633 248.93 0 0 , 0 0 
6428 ! 26.4 8.44 0 0 13.07 
2504 26.44 69.42 32.74 1 0 22.21 
4522 26.46 0 0 0 0 
3802 260.79 0 0 100.85 17.15 
4117 27.92 40.87 41.02 1.55 25.38 
8108 28.35 13.55 0 3.54 33.77 
4307 28.57 0 0 0 18.5 
1402 1 28.6 53.64 27.91 12.63 0 
4305 28.73 41.29 25.06 7.48 0 
3230 28.97 22.94 5.5 0 1.69 
7455 3.01 0 0 0 20.06 
6608 3.19 14.44 ! 0 0 6.07 
1227 3.27 19.33 8.27 0 0 
4427 3.3 121.4 127.89 0 0 
6345 3.36 0 0 18.6 j 0 
2619 3.38 0 0 0 0 
3420 3.42 0 0 0 0 
6606 3.47 0 0 0 0 
4625 3.51 142.85 0 I 0 1 0 
7113 1 3.53 0 0 ol 0 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
307 3.57 2.6 9.16 0 0 
6135 3.59 0 19.11 0 16.91 
7338 3.67 0 0 0 92.57 
5606 3.7 0 0 0 0 
6139 3.73 0 0 0 13.67 
5362 3.75 0 0 0 0 
1822 3.76 11.33 100.19 8.62 0 
5137 3.77 0 0 0 15.53 
3344 3.84 0 0 0 0 
233 3.84 0 0 0 0 
I I 
1611 3.93 247.54 0 0 0 
4535 32.21 0 0 0 0 
2150 32.57 0 0 0 0 
4418 32.9 145.38 7.62 0 0 
>--
1120 33.18 0 0 0 10.47 
4337 33.59 0 0 0 7.59 
5702 33.66 0 0 0 0 
7219 34.1 107.55 446.25 0 78.44 
2407 34.47 64.87 3.5 2.2 0 
2401 34.68 0 363.77 30.39 0 
6415 35.04 47.88 39.99 0 0 
6705 35.49 0 0 Oj 0 
7605 36.37 0 54.95 4.19 104.9 
2452 367.37 207.43 2874.01 191.06 312.37 
5812 37.41 15.19 0 0 21.59 
I 
4702 38.36 0 0 0 0 
2293 38.67 0 0 0 0 
2454 387.71 0 0 0 46.06 
5204 1 
I 
39.65 : 0 74.44 0 116.22 
4112 4.14 4.39 20.25 0 0 
3805 4.15 187.27 24.3 44.98 91.63 
7329 4.21 0 0 0 0 
4240 4.26 0 0 0 0 
2520 4.32 0 0 0 0 
605 4.36 0 28.27 3.11 0 
I 
4262 4.36 25.01 0 3.06 4.97 
4534 4.39 0 25.18 0 8.58 
7452 4.42 0 0 0 5.48 
110 4.54 30.73 18.09 0 0 
-141 I 4.6 0 20.1 0 0 
7520 1 4.6 i 36.24 205.12 0 ol I 
1316 4.63 0 0 0 0 
6710 , 4.69 0 0 0 0 I I 
4281 I 4.69 ol 0 0 0.42 
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SSP Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
4130 4.74 0 0 0 0 
7173 4.92 0 0 0 0 
6361 40.56 28.46 118.52 6.9 46.6 
2417 40.98 134.5 0 18.36 0 
325 41.02 254.9 0 126.2 28.8 
I 
713 42.08 0 ! 0 9.57 0 
3206 42.11 29.82 201.45 4.16 109.96 
2530 43.81 0 0 24.95 0 
6114 44.9 26.39 54.93 0.34 43.62 
5405 48.59 0 48.39 0 0 
3224 5.18 0 0 0 1.7 
1173 5.27 0 9.76 0 9.48 
7432 5.31 15.16 8.48 5.71 0.95 
2303 5.32 0 0 3.24 0 
4148 5.34 0 0 0 0 
7440 5.41 13.97 15.36 0 0 
7436 5.5 28 0 0 0 
7305 1 5.56 0 4.01 1.31 0 
3603 5.61 0 0 15.31 0 
7174 5.78 0 0 0 0 
3104 5.82 0 0 0 0 
2523 , 5.94 0 0 0 0 
4520 50.88 0 0 0 0 
3229 51.34 0 4.93 0 34.76 
4709 52.77 259.12 0 3.25 7.97 
r----- ---· 
7256 525.21 48.26 0 2.53 0 
1722 53.2 0 317.15 35.56 9.41 
106 53.2 10.47 19.17 0 0 
6243 53.63 502.29 82.58 7.41 151.46 
6210 54.15 0 48.56 0 63.8 
2107 55.75 45 .92 9.9 0 0 
4264 57.41 58.1 0 0 0 
1121 575.31 1820.95 293.59 25.67 182.58 
2140 58.14 86.57 0 2.92 363.7 
2413 58.77 0 0 19.24 0 
1416 59.9 0 485.6 0 0 
4201 59.92 0 0 0 0 
8107 6.24 71.3 0.11 0 3.28 
4145 6.3 1.59 0 0 11.09 
3368 6.34 0 0 3.54 21.52 
5611 6.45 0 0 0 0 
3307 6.46 67.33 39.44 0 0 
6215 6.83 0 0 0 6.65 
3609 6.88 0 0 0 0 I l 
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SSP Gel 11 !Gel 12 Gel 13 Gel 14 Gel 15 
3173 I 64.38 : ol 0 0 0 
5436 66.27 125.1 43.28 179.61 30.33 
634 664.97 0 0 201.4 319.72 
1827 , 7.02 109.32 0 4.82 0 
6637 7.03 0 0 0 0 
6426 7.09 0 0 0 0 
7137 7.11 0 0 0 0 
3610 7.21 0 0 0 0 
1257 7.23 0 0 1.66 0 
7266 7.34 0 4 0 2.53 
8214 7.34 7.64 11.99 0 0 
4224 7.47 0 0 0 0 
4409 7.5 143.45 18.98 0 1.07 
4358 7.59 21.55 14.87 0.7 0 
3361 7.64 0 0 5.15 52.1 
2622 7.65 0 0 4.19 0 
2443 7.67 0 0 0 4.83 
205 7.68 0 0 0 0 
5269 7.82 0 12.4 1.7 6.24 
2501 7.84 0 0 0 17.92 
3122 7.87 0 0 0 0 
2484 7.94 0 0 0 5.68 
4222 7.98 21.99 17.31 1.43 16.5 
I 
1 71.56 0 104.1 0 0 
3208 726 182.88 749.35 54.13 252.43 
2188 75 .51 0 0 0 0 
4422 8.05 62.29 179.81 94.8 0 
1452 8.28 0 0 0 0 
4504 8.45 0 17.12 0 10.38 
1417 8.51 0 0 0 0 
4444 8.63 0 0 0 4.56 
7258 8.65 0 0 0 0 I 
3163 8.7 0 0 0 4.49 
5349 8.86 0 124.98 0 6.35 
5145 8.88 0 0 0 12.24 
5351 8.93 0 0 0 0 
624 81.39 0 93.4 0 0 
4118 82 95.84 86.24 0.58 49.72 
1415 83.99 0 133.88 0 3.34 
4303 84.63 0 85.85 0 7.09 
1708 85 .97 1 97.03 105.34 51.18 12.61 
1526 9.13 0 0 0 0 
604 9.29 1 0 0 0 0 
3423 ! ! 9.43 : 0 0 0 1 0 
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SSP !Gel 11 Gel 12 Gel 13 Gel 14 Gel 15 
5243 9.56 548.17 0 0 4.88 
607 9.69 0 0 0 0 
4622 9.73 59.53 75.01 0 2.55 
I o! 4248 1 9.78 1 16.57 0 0 
2350 9.94 0 0 0 14.68 
7205 9.94 0 0 0.28 10.21 
7128 9.99 15.9 0 0.08 0 
2538 91.1 0 124.83 0 17.79 
104 96.32 0 0 0 0 
3624 98.05 0 0 o, 48.92 
6244 98.52 572.14 46.5 9.97 58.53 
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SSP Gel 16 Gel 17 Gel 18 Gel 19 Gel20 
6325 0 0 0 0 0.04 
739 0 0 0 0 0.05 
7236 0 0 0 0 0.1 
2322 0 0 0 0 0.25 
5405 0 0 0 0 0.58 
529 0 0 0 0 1.06 
5012 0 0 0 0 1.7 
2719 0 0 0 0 1.71 
435 0 0 0 0 10.03 
1604 0 0 0 0 10.88 
1140 0 0 0 0 16.75 
144 0 0 0 0 17.24 
2417 0 0 0 0 17.76 
601 0 0 0 0 17.9 
112 0 0 0 0 2.35 
729 0 0 0 o· 2.8 
1624 0 0 0 0 3.04 
114 0 0 0 0 31.73 
4207 0 0 0 0 4.42 
289 0 0 10 0 4.45 
620 0 0 0 0 4.86 
,--- - --
106 0 0 0 0 5.92 
265 0 0 0 0 5.96 
4417 0 0 0 0 6.07 
8174 0 0 0 0 6.19 
5245 0 0 0 0 6.3 
8172 0 0 0 0 6.49 
3527 0 0 0 0 67.63 
3624 0 0 0 0 7.06 
8155 0 0 0 0 7.11 
1216 0 0 0 0 7.33 
1295 0 0 0 0 8.26 I 
1723 0 0 0 0 8.38 I 
I 
2443 0 0 0 0 9 I i 
5268 0 0 0 0 9.2 
7008 0 0 0 1.1 0 
4283 0 0 0 1.22 0 
1603 0 0 0 10.02 11.14 
1279 0 0 0 10.1 0 
633 10 0 0 1246.09 0 
519 0 0 0 13.01 0.35 
Appendix D. 24 DAF spot quantities. Shown are the spot quantities generated 
by PDQuest for each of the five gels chosen to represent the timepoint of 24 days 
after flowering (DAF). SSP refers to the standard spot number generated by PDQuest. 
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SSP !Gel 16 Gel 17 Gel 18 Gel 19 Gel 20 
7246 0 0 0 13.08 0 
7163 0 0 0 13.87 0 
2343 0 0 0 14.14 0 
6324 0 0 0 15.62 0 
-- ---- - ----
5366 0 0 0 16.34 0 
5445 10 0 0 17.14 0 
5017 0 0 0 17.51 0 
3248 0 0 0 18.39 1.48 
512 0 0 0 18.97 1.11 
5273 0 0 0 2.91 0 
5260 0 0 0 21.21 0 
6004 0 0 0 21.41 0 I I 
7211 0 lo 0 23 .61 0 I 
267 0 0 0 25.08 0 
5469 0 0 0 26.17 0 
2813 0 0 0 26.28 0 
3143 0 0 0 3.05 0 
5112 0 0 0 3.68 0 
I 
3802 0 0 0 311.43 0 
2712 0 0 0 319.07 0 
1240 0 0 0 32.86 0 
104 0 0 0 33.53 60.38 
6373 0 0 0 33.57 lo 
4017 0 0 0 36.77 0 
2287 0 0 0 38.91 2.51 
4264 0 0 0 39.3 0 
1266 0 0 0 39.9 0 
7015 0 0 0 4.88 0 
2290 0 0 0 4.95 0 
713 0 0 0 40.51 0 
642 0 0 0 41.47 0 
6107 0 0 0 43.11 0 
6201 0 0 0 5.06 0 
161 0 0 0 5.44 29.71 
1444 0 0 0 5.57 0 
4603 0 0 0 5.57 0 
4020 0 0 0 51.8 0 
4422 0 0 0 558.4 0 
2245 0 0 0 6.14 0 
113 lo 0 0 6.17 11.41 
4280 lo 0 0 6.54 0 
6145 lo lo 0 6.68 0 
3611 lo 0 0 63 .39 0 
1118 jo lo 0 63.85 1.33 
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SSP Gel 16 Gel 17 Gel 18 Gel 19 Gel 20 
5414 0 0 0 7.69 0 
325 0 0 0 74.32 4.8 
3810 0 0 0 74.86 0 
1726 0 0 0 83.45 0 
1149 0 0 0 9.32 1.89 
3212 0 ,0 0 9.81 0 ! 
7124 0 0 0 9.97 0 
2611 0 0 0 91.46 2.67 
6283 0 0 1.41 0 0 
1606 0 0 1.71 41.3 0 
5146 0 0 1.8 0 0 
1122 0 0 1.86 0 0 
1346 0 0 1.99 12.52 5.11 
1018 lo 0 10 0 0 
3131 0 0 10.42 0 0 
1620 0 0 10.51 6.81 0 
5153 0 0 10.69 0 0 
1528 0 0 101.49 70.44 0 
4380 0 0 I 105.32 0 0.19 
5139 0 0 106.27 0 0 
2285 0 0 11.03 0 lo 
7243 0 0 11.39 11.88 0 
4505 0 0 11.59 0 0 
4281 0 0 11.71 1.03 0 
4314 0 0 11.98 0 0 
2155 0 0 112.04 0 0 
2280 0 0 114.85 0 10.48 
1312 0 0 120.55 0 0 
2211 0 0 123.17 73.03 0 
5608 0 0 129.55 94.02 0 
4220 0 0 13.24 20.2 0 
284 · 0 0 13.67 0 0 
2556 0 0 14.06 0 0 
5465 0 0 14.13 12.78 0 
5070 10 0 14.86 0 0 
5615 0 0 144.16 95.93 !o 
3432 !o 0 149.59 217.39 13.76 
229 0 0 15 0 0 
238 0 0 15.67 io 3.3 
I 
6378 0 0 151.37 0 0 
I 
6162 0 0 16.22 30.56 0 
5071 0 0 16.91 0 0 
3018 0 0 17.14 31.09 0 
3210 0 0 17.63 35.67 0 
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SSP Gel 16 Gel 17 Gel 18 Gel 19 Gel 20 
5304 0 0 182.6 0 0.17 
358 0 0 189.31 0 0 
1135 0 0 19.05 9.57 3.61 
5106 10 0 2.16 0 0 
1138 0 0 2.5 12.43 0 
1804 0 0 20.89 0 0.21 
I 
2528 0 0 206.15 0 339.09 
1722 0 0 209.76 0 0 
6215 0 0 22.74 45.6 1.6 
1243 0 0 23.19 17.19 0 
6252 0 0 23.88 11.4 0 
279 0 0 241.44 718.07 0 
3430 0 0 26.82 0 0 
3167 0 0 27.47 0 0 
5264 0 0 28.13 8.94 0 
1007 10 0 29.27 20.03 0 
I 
3116 ·o 0 29.7 0 0 
1514 0 0 294.91 0 0 
6439 0 10 3.13 12.37 0 
310 0 0 3.28 14.06 0 
6109 0 0 3.42 9.04 0 
4104 0 0 3.66 0 0.8 
510 0 0 3.76 72.12 0.94 
7319 0 0 30.06 7.26 0 
5134 .0 0 30.34 14.84 0 
4508 0 0 33.2 83.03 0 
2308 0 0 37.18 80.74 4.63 
1113 0 0 37.6 0 0 
2261 io 0 i38.12 j5.62 0 
164 0 0 4.26 12.44 0 
I 
6314 10 10 4.35 !0,38 0 
2505 !o 0 41.89 0 0 
2533 0 0 43.23 446.45 309.81 
1120 0 0 44.21 0 0 
I 
7120 0 0 149.95 0 0 
3326 0 0 \5.81 0 0 
2448 0 0 52.18 2318.08 60.96 
2541 0 0 54.06 0 0 
273 0 0 56.34 0 0 
6129 0 lo 6.39 0 0 
3021 0 0 60.61 0 0 
1173 10 0 61.32 24.67 0 
7122 !o 0 61.34 0 0 
4147 io lo 64.04 jo 0 
140 
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1316 0 0 64.29 89.8 0 
5412 0 0 65.42 43.19 1.4 
335 0 0 7.03 14.22 0 
813 0 0 7.55 0 0.03 
2614 0 0 8.16 45.58 3.52 
1711 0 0 8.34 0 0 
1152 0 0 8.53 0 0 
2320 0 0 8.71 0 0 
103 0 0 8.96 0 0 
5113 0 0 86.15 1.31 11.14 
1160 0 0 9.09 0 0 
2484 0 0 9.13 68.32 0 
7173 0 0 9.85 0 0 
3024 0 0 95.15 0 0 
341 0 0.56 0 0 3.18 
7309 0 0.59 0 0 0 
6005 0 0.61 12.95 0 4.49 
5216 0 0.76 0 0 0 
7144 0 0.81 0 7.75 0 
307 0 0.85 0 39.03 3.94 I 
4007 0 0.87 25.09 7.8 0 
333 0 0.89 0 0 0 
4161 0 0.89 7.09 0 0.22 
4243 0 0.95 0 0 0 
7370 0 1 0 1.26 0 
344 0 1.03 0 0 8.73 
2145 0 1.06 0 0 0 
2403 0 1.08 139.37 0 3.62 
1720 0 1.2 0 0 5.25 
7329 0 1.29 7.84 32.06 0 
2104 0 1.46 68.87 10.33 0 
7316 0 1.47 32.35 0 1.77 
7327 0 1.49 0 0 4.49 
8411 0 1.54 0 0 0 
737 0 1.57 5.96 12.7 0 
2621 0 1.67 0 0 1.97 
6110 0 1.74 0 0 lo 
1413 0 1.77 2.12 0 0 
5441 0 1.84 0 0 0.87 
i 
i 
5433 0 1.87 0 0 0 
2207 0 1.93 46.11 0 0 
7206 0 1.99 9.23 0 0 
5133 0 10.44 115.4 7.81 11.89 
7333 0 10.45 0 3.45 0 
141 
SSP Gel 16 Gel 17 Gel 18 Gel 19 Gel 20 
3511 lo 10.62 j8.66 0 5.68 
7212 0 10.75 2.65 19.59 0 
1126 0 10.85 0 0 0 
6321 0 10.91 0 0 0.41 
5209 0 100.09 0 0 0 
1114 0 104.97 11.24 21.01 84.91 
1355 0 105.06 349.39 333.49 8.3 
4285 0 107.64 0 0 5.53 
2454 0 108.27 0 0 0 
8144 0 11.47 14.75 0 0 
6360 0 111.44 0 0 3.59 
2486 0 12.17 0 50.87 0 
2240 0 12.24 0 0 0 
4126 0 12.47 0 0 2.58 
1356 io 12.49 0 0 0 I 
I 
5372 ·o 12.53 20.52 3.87 0 
624 0 12.98 20.07 17.69 11 
502 0 123.22 0 0 0 
5437 0 126.88 107.41 87.57 4.24 
6415 0 128.88 170.11 0 0 
1806 0 13.04 0 0 0 
1301 0 13.09 44.63 149.25 1.5 
4251 0 13 .1 19.56 24.11 0 
2804 0 13.23 0 io 0 
3441 0 13.26 130.17 115.68 3.06 
5404 0 13.28 0 /o 0 
4128 0 13.78 0 io 0 
638 0 14.3 0 io i 8.72 
1012 0 1 14.43 0 jo 25.77 
3130 0 14.48 15.07 j 16.57 31.52 
280 0 14.55 83 .65 0 0 
3022 0 14.72 9.87 0 0 
6417 0 14.74 12.01 3.55 0 
2274 0 14.93 0 0 0 
5411 0 148.07 124.06 171.15 0 
162 0 15.37 30.79 33.53 0 
6138 0 15.46 16.11 0 0 
6357 0 152.86 152.03 213.6 0 
2109 iO 16.07 80.42 12.95 0 
5220 0 16.3 10.52 0 0 
4377 0 16.46 0 0 10 
4112 0 16.87 54.9 0 0 
I 
5436 /0 166.02 57.3 114.36 jo 
6148 0 17.25 16.28 0 3.54 
142 
SSP Gel 16 Gel 17 Gel 18 Gel 19 Gel 20 
1342 :o 17.51 7.26 35.31 7.11 
4240 0 17.71 145.73 140.93 1.75 
1506 0 173.7 0 0 0 
4358 0 179.27 70.33 100.99 3.25 
5212 0 18.63 0 0 0 
4205 0 19.11 42.51 63.51 0 
8218 10 ! 19.42 !O 14.51 0 ---, 
2307 0 197.36 0 0 0 
2101 0 2.03 0 0 7.38 
4239 0 2.09 22.8 12.56 0 
6342 0 2.1 0 0 0.64 
4321 0 2.21 82.37 12.7 0 
1249 0 2.29 0 0 0 
2288 0 2.37 0 0 0 
2246 0 2.77 0 0 0 
4381 0 2.87 0 13.26 0.41 
5525 0 2.88 0 0 0 
5232 0 2.9 12.45 0 0 
6249 0 2.94 27 0 0 
1410 0 20.04 0 0 17.91 
5201 0 20.05 6.26 12.82 0 I I 
2284 0 20.62 0 8.23 0 
1129 0 208.57 0 0 265.5 
7208 0 21.09 18.13 0 1.14 
3343 0 21.12 50.16 133.78 2.57 
2107 0 21.17 0 0 0 
3359 0 21.35 0 0 0 
3121 0 21.75 147.08 67.97 0 
4212 0 21.93 0 0 0 
5226 0 22.28 18.31 0.66 0 
5342 0 23.31 0 0 0 
4320 0 238.43 36.46 87.62 2.37 
7203 0 24.47 0 0 0 
2142 0 24.76 0 0 0 
6130 0 24.89 40.36 44.41 0 
>--------. 
2433 0 249.35 0 0 0 
1616 0 25.77 15.46 0 4.87 
293 0 26.28 278.02 0 0 
3108 0 26.87 77.9 270.57 11.87 
2209 0 26.94 9.17 0 0 
5324 0 27.15 11.17 0 0 
I 
3347 0 27.59 0 0 0 
2506 \o 27.7 0 0 34.77 
3224 lo 28.11 0 0 0 
143 
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6240 0 28.58 82.96 29.13 0 
3361 0 28.77 0 20.5 2.67 
5107 0 29.16 97.91 0 0 
3216 0 29.25 49.06 0 0 
1708 0 29.64 0 0 0 
2358 0 3.05 0 15.21 0 
7216 0 3.16 0 0 0 
7306 0 3.32 0 0 0 
5223 0 3.35 7.12 3.37 0 
I 
7234 [O 3.41 2.47 0 0 
3619 0 3.48 0 42.68 0 
4222 0 3.49 0 0 0 
4382 io 3.58 0 0 0 
3231 !o I 3.6 0 0 ' 13.78 
5121 lo 3.6 14.74 0 0 
1727 0 30.48 24.41 0 3.34 
7339 0 31.12 0 233.75 0 
8104 0 31.15 0 0 0 
4019 0 31.43 11.6 14.47 6.58 
4013 0 31.68 23.19 43.73 0 
5228 0 31.9 0 0.99 0 
3410 0 32.96 0 0 2.53 
5269 0 33.3 125.09 51.7 0 
4305 0 33.38 75.85 47.25 3.08 
8404 0 33.79 21.33 34.63 0 
6247 0 33.85 0 0 0 
6361 0 34.73 147.66 285.68 8.05 
~------·-· 
1721 0 340.26 627.59 197.87 18.12 
2188 0 35.85 0 0 0 
5217 0 36.42 83.25 32.66 0 
648 0 37.01 13.03 7.36 0.43 
3292 0 37.29 64.75 25.31 17.42 
4271 0 38.01 0 30.79 0 
5350 !o 38.84 0 0 0 
3325 0 38.96 0 0 0 
503 0 383.58 412.56 0 0 
5239 0 39.5 54.38 29.66 0 
2532 0 39.62 97.09 173.59 0 
4324 0 139.88 0 0 0 
8107 0 1395.19 185.23 237.9 0 
7322 0 4.06 0 0 0 
5706 0 4.31 0 \2.05 0.92 i 
io l 4235 0 4.67 0 0 I 
4245 0 4.76 10 lo 0 
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3237 0 4.78 69.18 0 0 
3420 0 4.79 0 0 3.01 
3539 0 4.92 0 0 0 
3214 0 4.92 5.06 0 0 
1146 0 4.95 9.86 0 0 
3201 0 4.98 31.1 30.53 0 
--- --
5240 0 !40.05 14.58 41.96 21.72 
- · 
1323 0 41.17 0 0 0 
8143 0 41.76 0 197.9 0 
7174 0 42.21 0 0 0 
4233 0 43 51.27 0 0 
5215 0 43.06 44.44 25.31 0 
1218 0 43.24 0 0 0 
5242 0 43.33 41.96 37.03 0 
6136 0 43.63 65.95 53.68 0 
2341 0 44.36 0 73 .89 0 
8305 0 44.63 0 0 0 
5535 0 46.55 36.45 0 0 
4537 0 48.69 95.91 0 0 
4262 0 49.01 0 0 0 
3230 0 49.49 0 0 0 
7207 0 5.04 0 0 0 
6355 0 5.04 0 0 0 
7259 0 5.12 0 3.04 0 
6137 0 5.38 34.81 24.53 0 
5205 0 5.42 27.88 0 0 
1334 0 5.62 0 0 0 
8206 0 5.65 0 0 0 
2464 0 5.68 52.02 81.03 0 
4234 0 5.7 0 0 0 
5344 0 52.62 0 0 0 
4325 0 52.85 73.5 0 0 
4418 0 53.59 0 0 0 
3122 0 53 .87 162.87 67.19 0 
I 
2335 0 !57.46 7.99 9.94 0 
7510 0 l58.24 0 0 0 
3217 0 58.27 1.35 0 0.67 
8216 0 59.23 0 85.07 0 
3342 0 59.38 23.17 118.54 3.15 
4014 0 6.05 11.37 14.75 0 
2006 0 6.14 30.33 31.36 0 
7440 0 6.44 20.76 4.97 0 
2451 0 6.54 0 20.13 1.52 
2020 0 j6.78 0 0 15.49 
145 
SSP Gel 16 Gel 17 
1
Gel 18 !Gel 19 Gel20 
I 
154 0 6.79 20.17 58.61 9.65 
1451 0 6.81 13.63 0 8.26 
6259 0 6.97 3.55 0 0 
4363 0 60.08 47.65 7.71 0 
5343 0 61.67 2.56 4.79 0 
4446 0 62.2 0 0 0 
6204 0 62.66 37.4 0 0 
2218 0 62.78 96.69 79.3 0.55 
3207 0 62.98 0 0 0 
517 0 64.42 32.5 0 8.63 
5241 0 65.09 62.18 113.38 0 
6362 0 66.55 179.73 0 0 
5335 0 7.07 0 0 0.67 
7328 0 7.17 
I 
98.72 100.63 2.52 
2318 !O 7.18 0 0 0.91 
4361 0 7.29 0 0 7.13 
8146 0 7.34 0 21.08 0 
4206 0 7.46 15.56 73 .24 0 
2258 0 7.56 76.12 43.41 0 
1101 0 7.62 0 0 0 
6275 0 7.73 2.58 0 0 
1223 0 7.78 0 0 0 
3301 0 7.81 22.24 101.05 6.21 
2329 0 74.14 105.96 141.31 0.61 
4241 0 75.97 0 0 0 
5218 :0 77.55 lo 0 0 
1130 0 78.65 0 0 0 
l-i?.?_E__ . 8.03 6.48 0 0 I 
7101 0 8.08 0 0 0 
6418 0 8.17 0 1.39 0 
3177 0 8.21 0 0 0 
2406 0 8.42 0 0 0 
346 0 8.56 64.65 0 6.74 
2116 0 8.59 41.33 35.41 0 
I 
8407 0 8.64 5.28 36.97 0 I I 
3351 0 8.87 0 0 0 
3147 0 8.88 0 65.37 0 
1253 0 8.97 0 0 0 I 
6363 0 80.77 545.63 236.05 0.64 
6135 0 83 .57 0 96 1.87 I 
1827 0 85 .68 0 31.37 0 
5341 0 87.3 0 24.42 0 
2259 0 87.51 110.08 39.27 110.86 
187.8 0 lo I 7522 iO 10 
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1168 0 87.97 157.56 90.52 0.87 
3285 0 9.2 0 0 0 
7305 0 9.4 0 0 0.07 
1211 0 9.48 99.32 0 0 
4122 0 9.6 10.22 9.99 0 
5108 0 9.6 24.53 1.4 0 
4238 0 9.69 50.92 0 0 
3355 0 98.07 0 0 0 
3215 0 98.27 112.32 0 0 
2138 0 98.3 0 0 0 
8410 10.23 2.99 5.64 13.53 0 
3166 0.58 0 0 0 0 
7128 0.71 20.77 90.61 0 0.61 
7232 0.9 122.83 175.07 161.46 0 
2214 0.97 67.37 4.86 115.31 3.41 
301 1.45 0 0 0 2.28 
1414 1.6 20.89 24.05 0 0 
7432 1.73 9.2 50.44 2.52 0 
2465 10.15 14.17 3.39 0 0.9 
4209 10.23 28.3 21.84 0 0 
4015 10.31 0 4.82 0 0 
2514 110.38 io 0 0 0.53 
1341 I 10.46 0 87.48 0 1.21 
5234 10.75 4.85 10.33 5.1 0 
3117 105.47 89.95 82.56 90.3 0 
3206 106.28 515.41 321.51 364.13 74.21 
1608 106.42 4.4 0 18.04 0 
1808 106.47 0 0 26.48 5.02 
2106 109.59 101.57 71.61 0 126.3 
2022 11.3 0 0 0 0 
7233 110.15 147.66 151.09 949.59 4.92 
2439 117.65 0 0 0 5.5 
4415 12.48 4.62 0 0 20.06 
3135 12.92 12.92 45 .74 0 1.89 I 
2014 13.01 17.78 69.93 9.6 11.9 I 
3401 13.77 41.74 318.44 0 2.27 
6101 13.98 0 17.54 0 0 
6243 134.82 245 .24 502.84 1141.89 5.74 
1825 14.01 1.77 0 39.24 4.86 
6358 14.11 129.91 0 85.94 0 
3349 14.11 26.69 0 0 0 
5443 14.17 39.76 0 38.66 0 
8103 14.44 44.52 39.18 0 0 
8108 14.47 83.21 0 104.18 0 
147 
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4155 14.53 0 0 0 1.27 
5424 14.65 21.83 0 28.39 1.29 
1112 14.86 0 31.87 0 7.91 
1252 14.99 0 0 30.18 0 
5323 15.62 0 0 0 0 
2247 15.87 97.44 173.15 0 12.84 
f-
1251 15.98 8.55 0 0 0.22 
6244 153.8 217.33 449.57 605.21 1.25 
6521 16.08 24.6 2.58 0 0 
6210 16.38 95.39 116.46 140.33 1.89 
5109 16.77 135.35 173.2 48.11 34.22 
3807 16.87 65 .95 23.37 83.48 2.39 
I 
3707 16.98 11.21 0 4.01 14.89 
2111 165.49 704.22 2705.39 361.07 118.24 
2811 166.5 59.27 116.33 77.46 65 .69 
3354 169.7 9.57 0 18.94 0 
5013 17.19 47.03 54.72 21.76 2.19 
6349 17.32 34.6 0 14.06 0 
2360 17.33 0 0 95.33 1.61 
4277 17.37 0 43.25 200.37 0 
3141 17.47 7.18 67.26 18.89 8.71 
5144 17.67 0 0 4.13 0 
1292 17.84 13.49 3.55 24.7 3.27 
2543 174.84 0 0 0 0 
3107 I 18 129.83 85.11 0 7.19 
I 18.01 
I 
2011 0 0 0 68.35 
630 18.6 0 10 0 0 
629 181.32 0 0 0 24.33 
3345 19.12 27.82 31.24 0 0 
4807 19.24 0 0 0 0 
2440 19.43 11.34 0 0 7.34 
1611 i 19.48 0 51.95 90.26 6.44 
4143 2.09 IQ 0 0 0 
1530 2.51 43.27 29.64 5.83 0 
1002 2.67 0 149.14 0 0 
4117 20.39 83.87 334.15 56.29 3.87 
1221 20.46 7.79 0 0 0.15 
1324 20.58 18.06 0 22.02 1.56 
151 20.96 22.35 27.15 28.91 3.01 
3538 21.13 66.85 45.58 57.45 0.09 
3115 21.31 150.76 456.5 145.56 0 
5115 21.44 0 0 0 0 
6352 22.19 13.63 9.26 9.68 lo 
2123 :22.35 !24.36 jO 0 6.22 i 
148 
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SSP Gel 16 Gel 17 Gel 18 Gel 19 Gel 20 
715 23.49 0 0 0 0 
2268 23.98 1.9 0 0 0 
1816 24.18 0 0 0 3.88 
3211 24.9 3.52 10.94 0 2.14 
4113 24.91 0 49.24 0 0 
735 241.88 89.69 0 0 8.04 
219 249.46 0 0 0 0 
3139 25.19 0 0 0 0 
3348 25.75 7.94 23.56 0 3.52 
637 26.01 lo 0 0 0 
1207 26.3 0 0 0 0 
3225 262.73 500.82 354.51 789.46 50.44 
6318 28.05 39.82 42.32 919.43 1.86 
7245 28.87 0 0 0 0 
3805 28.95 43.07 17.19 63.01 9.05 
2202 284.49 53.38 135.39 236.29 689.51 
3245 29.09 0 0 0 0 
2619 29.22 0 0 11.97 0 
1259 29.45 2.44 10.48 39.31 6.77 
2544 29.8 0 0 0 0 
4228 3.08 0 0 0 0 
5302 3.13 0 0 2.19 0 
1817 3.15 68.42 3.13 0 0 
6331 !3.3 2.68 0 i27.95 0 
607 30.05 0 0 0 2.44 
2812 30.09 0 0 lo 15.94 
2807 31.5 0 0 0 0 
I 
1202 31.52 32.28 0 10 0 
1704 31.68 0 0 6.19 0 
2455 313.21 53.45 0 lo 0 
3110 32.54 40.96 105.84 137.57 11.91 
1601 326.83 23.59 42.68 
l 
69.61 34.6 
1111 34.12 5.1 0 0 0 
1217 35.28 0 0 0 0 
1102 35.77 0 0 0 /o 
5442 36 64.31 0 41.26 0 
2554 138.27 0 0 169.08 1.33 
6114 39.79 156.95 11.27 297.38 20.47 
3513 4.01 3.22 7.93 61.96 6.45 
7256 4.09 0 141.72 8.3 0 
7220 4.13 I i377.3 85.63 1.16 1.36 
7340 4.19 63.53 128.02 0 7.62 
7143 4.32 60.77 56.41 118.94 0 
4364 4.38 48.37 4.59 16.44 1.91 I 
149 
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5142 4.49 0 0 2.69 9.04 
2810 4.5 0 10 0 0 
2302 4.76 7.24 3.13 5.8 84.91 
8214 4.88 69.88 1.48 83.12 0.62 
149 40.36 0 3.76 2.49 0 
4132 41.25 23.06 103.5 0 19.22 
5614 42.41 0 0 0 1.38 
4118 43.97 281.49 102.21 183.78 31.37 
1121 436.23 513.87 942.38 303.11 93.94 
4022 45 .03 52.28 21 .66 26.58 0 
4225 45.34 90.01 56.96 45.59 2.07 
1602 45.49 0 0 0 131.59 
2531 45.49 157.46 320.97 208.02 1.89 
8105 46.44 76.89 37.12 0 0 
1148 47.03 181.13 111.74 328.12 0 
I 
2140 48.84 190.73 385.7 0 2.32 
3208 497.73 611.59 738.19 2491.19 104.38 
5406 5 21.82 5.29 42.25 1.56 
6403 5.18 0 0 0 0 
7219 5.25 39.42 477.98 372.12 3.58 I 
4133 5.27 0 0 0 0 
5325 5.32 0 42.31 33.33 5.56 
2186 5.35 0 28.29 37.16 5.98 
352 5.38 0 0 0 0 
7138 5.57 51.05 0 32.11 0 
2001 5.61 0 0 0 0 
7303 5.66 5.63 0 140.66 0 
5419 5.82 0 ·o 0 0.23 
3458 5.99 0 0 0 0 
732 517.42 74.49 156.1 51.62 0.37 
3412 53.13 17.4 0 0 0 
2424 53.59 0 0 0 0 
217 54.99 32.21 456.04 112.2 257.92 
7209 55.02 623.87 378.27 231.56 0 
7307 56.47 33.14 334.91 414.62 0 
2608 59.85 11.89 0 0 0 
2452 599.17 42.59 99.87 545.57 106.15 
5132 6.01 0 0 0 0 
1291 6.1 0 0 0 0 
7436 6.1 203 .07 37.48 40.45 0 
7180 6.19 0 0 0 \0 ! 
7313 6.24 1.57 ,20.25 0 0.89 
2504 6.35 25.67 110.28 19.42 \2.87 
2153 ,6.37 lo 10 0 lo 
150 
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605 6.42 0 23 .31 10 1.15 
3413 6.42 0 31.59 0 0 
4622 6.51 11.93 0 18.57 0.7 
2276 6.52 0 0 0 0.78 
6345 6.53 4.46 0 7.06 0 
3287 6.53 5.13 8.11 23.94 3.91 
7250 6.62 0 0 0 0 
5340 6.73 129.78 82.97 · 106.22 0 
4369 6.81 1.84 68.98 31.94 1.76 
5438 6.81 53.51 80.51 132.35 13.35 
I 
5010 6.83 0 0 0 0 
2416 6.83 16.09 2.75 549.37 10.98 
2703 6.87 8.93 4.46 87.59 4.46 
612 6.98 0 78.64 0 0 
2113 61.79 185.7 295.05 0 42.68 
2805 619.11 147.45 30.55 54.64 84.68 
2420 64.99 3.03 0 65.56 4.71 
641 65.93 0 0 0 0 
1123 68.36 168.32 36.01 25 .38 33.07 
2606 689.92 0 0 73.28 19.52 
1415 69.36 0 51.26 0 0 
2112 !7.08 0 44.06 24.83 12.14 
2542 17.21 21.27 31.96 319.55 6.83 
2023 I 17.28 0 245.2 16.73 0 
1269 7.4 0 37.34 0 0 
4149 7.5 0 0 0 1.14 
3163 7.55 13.71 8.21 16.02 0 
7338 7.75 116.75 42.02 202.96 4.61 
4102 7.86 43 .58 47.78 40.93 2.74 
3453 7.86 6.87 0 0 0 
4284 7.87 16.61 417.38 235.58 3.45 
4110 7.99 50.73 29.58 91.01 6.04 
4421 70.4 33.02 0 37.69 0 
I 
4259 72.2 43.89 50.2 0 0 
5011 j76.29 j359.54 367.23 328.81 0 
5124 j8.01 i 12.91 91.67 0 90.73 
313 18.24 lo 6.55 0 9 
5244 18.28 
I 
127.82 80.86 42 0 
3140 !8.31 lo lo 0 0 I 
6214 !8.4 \3.25 10.83 0 0 
2244 !8.43 !o 43 .59 0 11 .95 
6127 !8.58 27.11 0 0 0 
I 3806 18.59 10.35 10.86 5.83 2.47 
3315 8.8 63.33 59.99 46.66 7.48 
151 
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205 8.99 0 0 0 0 
2404 81.76 0 0 0 0 
1402 81.91 55.95 1.94 0 0.78 
1125 816.52 686.59 427.98 339.42 47.26 
2530 84.24 33.71 112.89 0 138.53 
259 850.09 93.81 0 0 608.12 
1203 852.02 644.59 1198.56 768.83 1264.54 
1724 899.86 363.77 0 0 0 
2468 9.02 0 0 109.23 61.83 
156 9.09 0 33.32 0 12.36 
6104 9.18 19.7 52.49 46.62 0 
2021 9.41 111.27 62.89 73.98 0 
4002 9.53 0 33.13 26.83 0 
2537 9.68 5.95 0 0 4.42 
731 9.74 0 0 0 5.38 
4408 9.77 33.68 37.51 0 0 
19.85 
: 
5119 !O 4.75 5.98 4.92 
152 9.89 0 0 0 0 
2267 9.96 0 10.42 5.16 0.29 
2303 9.99 16.47 34.54 0 0.45 
5351 95.09 57.69 23.23 42.19 0 
1703 96.87 0 0 0 2.01 
2407 97.12 24.47 501.74 28.17 j41.13 
736 97.92 97.5 350.5 76.44 15.95 
152 
APPENDIX F. SPOT IDENTIFICATION 
~-~P. . l~PC?.~ .. '~-·-··--~·~·· . . l~~tc_t)_~d. .. ~.~~.~~-5. .. J ... ,. .. ... ... ... ·-· .  __ ........ ..... ............. ............. ~.~~~!i.n Name ..... ........... . . 
1007 (C-702 . . 2 1.83E+03 2 121 !unknown protein {Arabidopsis thaliana} 
·fo12 iC-365 ,. ···---~r -· 286 . -- .. 2 ...... ..... j7 .......... .. sUcf~OSE SYNTHAs·i:rGiydiiei max·-···•· ·-- ... . -· .. .. 
fcf13 . \c-3s~r·--- .. f .. ... . f 1·4E+03 . 2· . ........... - . M .. . .. ·-. ·put~iive·mitotic chec1<1iofr1-t protein [Arabidopsls thaHanaJ. . ...... .... ······ .. 
fo5 . ·137 .... ·--·--T~·- iUfaE+o:f 3··--·-·--· . 55 ___ ... ·-···usiaUiTiN-CONJUGATTf:kf E)::jzy ME-- ·--····- ....... , . ... .. ---··-····--.. ·· · 
-· ···· --··· ·· -····-·-···-  ··· ...  •r21tf4 t~-~67 
... . .. . . ... -·· ... . . - ·· ··- .... ..... ·-· . :]~~:~~:~ · :_ · -.-i ~~r:.-: 
. ... J?,,08 
845 14 
1114 j 191 . {~ 1.53E+03 I 3 . . l 17 putative protein Arabidopsis thaliana . . . 649.8 5A9 
~·.;~. il~~;.~~.-- ·-··fr .. ·:~:-. -... · ... ·.1~.. ··- !!:~.·-.: - . - ! .·~:t.~i=.·~~·r~!~.· it.~~o~:~:: :io~:~:~;~·~~::~j; ;A,.~: j~o~~;~.•· .. t~: ;i:~~.·; .. .... - .. -.·············- ·-·.:~··.-· ... · ·.-····· .... ;f:.; . !:~~ 
1122 249 1 324 4 75 uracil phosphoribosyltransferase 1 Arabidopsis thaliana 1887 4 5. 7 4 
1123 !C-148. ·1 1.11E+03 2 61 TRYPSIN INHIBITORS A/C PRECURSOR 975.2 3.8 f125 ··c~36i"""" 1--·-··734 .. .. ·• 2 . .......... ... . j5 ...... ·-· .. ELONGATio~fi=Act6i=C 1: A[ PH)i:Soybean···· . ... ... . ... --·--·····-- .... ... ...... ............ . .. ........ ·-·-···· .. ····· . ·499_5··· . ·--5.51 
1126 C-386 1 . 90.5 2 . . . 38 . . PUTATIVE PHOSPHATASE Soybean . . . . . . . 552.6 3.8 
1127 C-144 1 364 2 · 35 · Sucrose synthase Glycine max · · · ·. 2535.8 5.49 
1132 · C-142 1 2.13E+04 2 18 · putative protein [Arabidopsis thaliana]. · · · · · · 2598.9 · 4.13 
i138 C-728 · 1 634 2 29 · cytochrome P-450 {Persea americana} · 578.7 · 5.52 
114 187 1 729 · 2 34 · proteasome regulatory subunit, putative [Arabidopsis thaliana] · 652.8 4 · 
1140 C-310 2 286 2 . 22 . SUCROSE SYNTHASE Glycine max . 2535.8 5.49 
m~. ~~:::--i -- rn;:~~. ... ·--. ;~ -- :~.~;:i?!~~i~~~::~:!~o~~~:~dopsis thaliana}. -· ------- · .• ··· ·· • ···· · -·-- -·· ;E6: .. ff 1 
1158 C-145 1 1.89E+03 2 · 39 contains similarity to guanylate binding protein {Arabidopsis thaliana} · · 1247 .6 · 4 
1°1_60 J C-309·--·· 3 . .. . 1.85 ·- ... ·. 2 ............ . ,_ ... 9 ········-·--··- - .scARECRow .. HOMOLOG Soybean ·····- ---·- ...... ...... ·- ·-·····--···-··--··--···- ···-··"··- ... .. ........ ·-···----····· - ··· 3423 .. ··-··-· 8.9 
1163 159 1 725 2 18 phosphoprotein phosphatase 1 catalytic chain delta -alfalfa 655. 7 5.27 
1168 ·;i52 --··--- · 1 · · 814 · ··· 2 45 unknown protein {Oryza sativa} · · · · · · · 779.9 5.52 
1173 263 1 822 · · 2 4 7 actin depolymerizing factor 5 [Arabidopsis thaliana] · · · 578.8 5.49 
1202 C~55 1 791 · 2 38 · branched-chain amino acid transaminase 5 [Arabidopsis thaliana]. · · · 601.7 5.08 
1203· C-ii1 ·· ·· 1· ·· 89i · · 2 94 phosphoinositide-specific phospholipase C P25 Soybean ·· ··· · · 711 .9 4 
1207 193 1 685 2 · 50 · · carbonic anhydrase Glycine max · · 535.6 4 
1208 C~301 · 3 462 · 2 8 · hypothetical protein Arabidopsis thaliana· · 3382.7 8.83 
1216 C-75 1 1.09E+03 2 63 · putative protein {Arabidopsis thaliana} · · · · · ·· · · 2739 3.84 
: ~~
1
. ~389. :·· : - . • E•03 l ~::: ·• : :_= : :::~;:~~~~ .~:111~~:1,-·.· •· -••: : · : _: .:::: .- := :· =::: := .: ~=-: • :. ~~~:.5 - : ~:: 
Appendix F. Spot identification. Shown are the putative identifications made for the 624 distinct protein spots from the 991 total protein spots excised from 
gels for identification. SSP refers to the standard spot number generated by PDQuest. Spot ID is the spot identification number assigned at excission 
of the spot from a gel. CL refers to the confidence level of the identification with 1 being the most confident of identifications. Rank refers to the number generated 
by the batch searching program. MOWSE refers to the statistical significance of the peptide matches. The higher the MOWSE score, the more significant the match. 
Matches refers to the number of peptides that showed that match peptides of known or predicted peptide mass fingerprints in the selected database. Masses is 
the total number of peptide masses included in the peptide mass fingerprint. MW is the molecular weight of the identified protein in daltons. Pl is the iso-electric point 
of the identified protein. Acc. no. refers to the accession number of the identified protein. Protein name refers to the putative identification of the selected spot. 
% cover refers to the percent of the total protein and/or EST fragment that is matched with the peptide mass fingerprint generated after exposure to MALDI-TOF 
spectrometry. Database lists the database that generated the putative identification. 
SSP Rank jAcc No % Cover . !Database 
166i . 4 - ji"ca1121···- ·10"cl% . -!TiGR~G~f ·• ----··· .. 
~-~\?,_~ _? __ .. _ .jfca63~7 ~~::· ~3?o_ _ Jri'<3_R_:~r0:·.:::~--~----
1013 3 13848 100% ! pDNSOY 
106 .. ·3 Al794984 __ _ .fob% . jTIG.R-Grvc········•··· -· .. 
flo ··· 1 . AW51024i···1·ooo;o . . ITIGR~GM . ··-··- · ... -· 
1 foC1 8596 . 100% !PDNSOY ·1102 · ·1 !Bi424774 ___ _ .69% .. TIGR-GM ... .. ..... .... . . 
~~\Jr) . . j_tc,~2~~~-~:~~ f~o_o/o . _ !'<3-~~G~_-·::.- ~_:::_·_~ _::· 
1114 .11 iAW349907 100% TIGR-GM 
11~~ il-.. · j;g:~l:F mi~ ·.· ·, ;::::t~ ~~ ... 
ii.3.L1 : .·. f4iCJ46~L .\~% ... Jic;B1~r ~~~l~i~ils 
1123 1 iBG237698 100% jTIGR-GM ·ff25 -2 - . ·sE05B~ha ··· fob% . . TIGR~GM ---····. --. ---. -
1126 . 5. AW394389-- 100o/~ TIGR-GM 
fl 21 2 a33i ··· --···· · ·· a3o/~ · · · · pbNsov- -···· ----- -· · ·· 
·{13'2 · 1 13203 .. --- -- 100% .. pDNSov ···- ·· -·· .. ---
1138 1 ·--· ·-.-C?aaiif ---foo% · rid'rfGrvf ··- --- --- -
1·1·;r -- ·1 . 5232 .. -- 100°/~ . pDNSOv·- ·----··· .. . . n;. r .• ;~:;;~c :r . · J;:;~:!E ~-.· -. 
1150 1 AW394389 100% TIGR-GM 
1fos .. 3· -- . }340 ... ········ -icfo¾ pDNSO'l. -------·-
~:j~_a _-:~ _ :_ -. l ... !!~~:~r0:·~=-:~_:_--~: _  -~ 
-n:-~- ----~::P~-~-6. _ -1i~~i~ - II~GN~~t---- -- .. -----
f 15a····3 .... . tcasfof··-· 16'6°10 TiGR~GM·--·--- -- ···-- .. .. . 
1173 3 . 5731 100% pDNSOY 
120i 2 14887 100% pDNSOY 1203-· ·2 ...... -tc·g32fa-- ... foo% . -·. -fidJt~G'rvf ________ -········  
·12oi --3· ...... tc94aai·-------fo'Oo/o .. .. ··-. riGR~GM 
1!I1-1f .. Hf t}t~i._ !il~ ~r!~iii~=~~~.=-... 
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SSP Spot ID CL MOWSE I Matched Masses I Protein Name MW pl 
1240 . <?.~?~~-...... ·~--. --· ~7~. -· _ .. .. j ~. ...... ... .. .. .. ......... ·- l.~.ypoxan~~!~~~~-u.~n.\~e-~~.~sp~~r.i.b_?.~¥1.t~~~5.fe~~~.e. J _{~~~-~!-~?.P~i·~-t~~li8.~~>. . .. ... ·-····-- ...... ·---·· ........ ..... ~~5.~ . . i 
1243 C-652 1 1.23E+03 2 35 Expressed protein [Arabidopsis thaliana]. · 855 4 
1~;; •• ~:;k= .EI~:: -, -Ir : ::-~ -:i,.t · .• ~-~ ·-•··  tt~~vn~rit~i~\§1:~i1r u~•~id~~~=-!halian,~J .•.•. : :.-.=.:=~~··· -. ·.~•.•~···•~ ·•~: .. ~:~~-•·: ~-:-.:-~~-•11~;~:f ·•-H_[ 
1269 C-296 2 I 882 2 17 putative protein {Arabidopsis thaliana} 943 5.52 
1277 c:3·{2'--··--·r --·-- 286 ... .. - . i .... .. ··---· ·fo -- ... . ·-·. sUCROS-ESYt~irHASE -Gfycine·max··· -· .. ...... .. .. .. .. ... ··-·· ···-·---- .. . .. ... ······· · ······- ··- ······-· ··-···-·-· .. ... ·2535:a ··-.. s:4g···-
1·2a3· ·c~313··-·--- ·1· .... ·2a6 . .. ·-•-·· 2·····  .. ...... ., ·1s· ·- ···-·--· SLJCROSE--SYt-ifHASit Gi°ydne·max .. , ........... .. ... . .... .. ..... ... . •---·--·· . . ... ··· ··-·· ··--···--···--· -- -····--·--··•·--·-·· ·~f535.ff°" ···s:49-~ 
1288 C-134. 1 ·1.36E+03 2 79 · stelar K+ outward rectifying channel (SKOR) {Arabidopsis thaliana} 1036.3 4.3 
1306 C-234 3 312 2 36 no significant similarity found · 4491.3 · 7 .92 
1307 C-49 2 320 · 2 · 37 Oxalyl-CoA decarboxylase [Arabidopsis thaliana]. · · · · 775.9 · 5.99 · 
1314 C-265 1 286 2 21 · SUCROSE SYNTHASE Glycine max . - - . . . 2535.8 . 5.49 







· ·.·· .... ··_··--g~·---.. · .--. ·· ~~~·~~:~·~~~::;~~~:~~~~~~fhaiiana1.· ·-··-·.--· --··-·_---·-···  -·---.. ---·-·.-- ···.--· ····_ ·····-·-·· --··--• ..  •··-··  ··.--··· -· · ··--··~·: :;~·-_ 
·-·······-- ·--·-- -·- --··-·--·-· ·- -·-·· --···---··-·--·--· -·--·--··----.. ·- -· 
··•·- -·-·-·----------·---.-.-~-~.:·.·~::: :=---------··-· .. -·- -· ·····-··I 
.... ------ · ..... -··-.... ··---··' _____ , ,.. ,. ....... , - ·----· ........... ' .• • 
1se.protein [Oryza saliva]. __ · -···--·••·-·--- ..... 
,ean ....... , ___________ _ .,~--•- ·•"-... -----... ·~·---··· ___ , , ... ,..,. ___ , , .... --.. 
1536 C-230 2 864 2 60 no significant similarity found · · )962.3 15.52 
1537 . C-229 ·- ----.1 - ·· 511 -··-·- . .... 2 .. ····- ..... ...... _73·- · ......... .. SCARECROW gene regulator-like .Arabidopsis. thaliana ... .. - ···--·····--·----··--- ... . . __ - ·--······-·•-·C· .. ······-- ... _1221.3 ... .... 4.37 
~~2 -- ~:·····--·-····· ~- ·- :~:7E+03. } ·- .... .... ..... ,. ~~2··--··-~····-- :~~~~:~~[~~~i:;~!~~~l~~~ASE.Soybean ___ ,, ______ , ___ ........ --.•--·--····----·-·······- ·-- ·---···-···----·····  ..... ... ~:~; 
1602 C-424 1 2.54E+03 2 . 61 - LEUCINE-RICH RECEPTOR-LIKE PROTEIN KINASE.Soybean . 1559.8 5.08 
~;.~: · -- ·· · ·· l-~~27E+o3 · § .. . · ··- ·· !:-· · · · ·· hti~~h:ttI~1t-~i~:Jt!?alsP:~:I:~:fiina· · ·· ·  · · · · ··· · · ··--· --- · -------- ·-· -----·--· ·J-~}~o.a ·  It~~-···  
,__ 
v-. v-. 
SSP I Rank IAcc No I% Cover I Database 
iii: I!if0 :!iii:- l~~~1gi 
1257· 3 I AW3oi334· .. 88o/o . i TfG·R~Gf\if __ .. . . 
..... _.. .. . I .. ··-----· ... .. .. . . ...... ' . ..... ... .. .. .. ..  I ;g:i~~~ · · l ;.:g~.~g~ · · 
}3~r : J(~:~.~3.-~t"_:·_· 6,3.% ....... · _1ri_'G~:~~-.. -· .. .... 
1288 12 !TC88338 100% !TIGR-GM 
.... • . 1 ... . .... . . .. - . • .. .. . !" ..... ..... ...... ... ... . 
~·~:} l~~1t~·o2 ·  · -~~~:/o ·-· · .... .. 
1.3~( ·~·. ·. _· /A~1-~bi ~}5_~_ Jf.i~~-~-·~r:.~ ·.. :··::.· .. ·:· 
1307 3 j 2376 100% I pDNSOY 
l{;f i •. --:-•.l;~r(_~~- Ji~7· -~ ··.1~~11if ·•·•  
1323 4 AW307334 88% TIGR-GM {342 ... 2 .. . 1476 . . . . ·fooo/o p[5~is6v" . .. -.. . .. .. . 
13ss .4 .... -- si46 .... . .. ... "foo% -- · pbNsov .... 
.. !;!" ·~·.· ...  ·1~~~;·~;·~· .. ······~;~~ ..  ·:: .• J~~~:~~·-·_ ·::•:··.:·:·::•.:::-.-
.. 1~~--r ·1:;:if::?-~ .. -·~-ir:io' .... -1;:.~t~~--· ............ -
~-~~.(l,?. . ·:1-fc.·.:a..1~i·r : ·:- -i~~o/4.~ ·.·.-~ .·:·ti_~R~.--~r:~.~ ... -.. .. -. 
1511 2 11742 92% pDNSOY Ts12 · j ........ ·fa2i ..... ... ........ .. ·100% .. _ .... pt5r,:isov-··-· 
152 2 BF425467 100% Tl GR-GM 
rn2Ef .. ~f .. fc§4soi .-.. ··100°1~ ....... TIGR~GM 
1530 5 5980 . 100% . pDNSOY 
i;it t .··-.·.: .-~. ·-.t.;~?~~4.:~ . .Jiit.·::·.~-i; .-~. ~Y.:=:·.:·• .. : ....:~-.· .·. 
1542 1 BG405098 100% Tl GR-GM 
1.~,,---_~f .·: .. .. .. 1~t~: .. ::·:.-. ·:~·:· i~~.0~ :~~• ·,i r°-~~~.Y~~- ~_-:· .... ·.·--_:_: 
}?.~~- . . _ ~.O~:o_ .. , .. JTl~~: .~.t:-11 .. .. ... .. .. 
1606 4 15020 100% I pDNSOY 
~~f: f.-- .. 4·11t\t. :·  f tb;o .. ~_·_  ~wl~~j~ti~·~i-~~e~is. 
·J~i: 1:~: ·-•.l!it!::~.·· !!f ~;:·• It!if abid~ si~ ... 
.. ··-·· 
1703 i 1 wa4 r4 
170fi° 
.. ...... .. ..... .. , :~::.· .. -r.~~~~6~a.n.t .... .. 8778726 . ... ,. , .......... .. 
TC91320 




SSP Spot ID CL MOWSE [ ~atched Masses Protein Name ).MW pl 
1711 C-515 1 17 .8 4 11 O phosphoinositide-specific phospholipase C Soybean '68697 .3 5. 73 ·11fa· c·:22a ·-·--- 2---... a.33E+o3 : 2 · · · · · ....... 46···---··· -·· --·Hypoff1eifcar r,rotei'ri-Ara&idai>sis· thaliana· .,. ....... -- ........ . ·------ · · · -- -·---·-· .. · · · ·· · · ·- .. ·-··-· · ··· .. .. ·--·-- · · ·.. agif6 · · · s.cfs 
fi24· c·:11a··-- --- 1·-·· 1·:89E·+o3 •2 ····-· ·· ·--· 3g·---···---··· ceii"<li'vTsion·cyae·i:>-rotei'n 4tfhomofog {Giycfrie max1·-· -- --· · ··· ·· ... ....... ·· .. ..... .......... .. ......... · · ... .. .... ···· 124i.K .. ·· s~s2 
1126-- t~sa·a ---- ··-- ·1·-- · -- 912 ·· ·· . 2 · -- · · ·· ·· · -§~r···-----·---- -·hypoxanftifrie-g·uinlne·phosp'horibosyitransforase·nArab'idopsfs-tiiaiianaI .... ......... ---- -- .. .. ........ .. .. ... .... ; asi5 _____ ... ··-·4·-·------
11~H~:~~f = r .. · 1J~i~f: ~· ..... . _ lt :.:=~: i~i!~~t:i~ f ~tt:~,::;i~t1~1ytr~t~tt!!: =·= : : _:~- --.~::-: =•· : ::=- . i~f ~r:r~ 
1806 lC-402 1 1.47E+03 ;2 65 putatvive protein Arabidopsis thaliana :4148.9 5.01 
J.~O.~ j C.~?~?-· .. : .. -~-- ... ~:~~E.:~3. j 2 . . ... ... . . .. ?~. ·-· ....... J~.?l~n~m ~~b~~<?~.u-~.1: ................ .. . .... ......... . .... .. . ............................. ___ ..... ·-·· _ ; 11 .7~~~.: .-... -·· 
1816 i C-525 2 998 2 44 putative protein Arabidopsis thaliana 833.1 5.52 
1817··· C-550 ........... 2 ____ 972·--·· ... ;2 ... __ ... ______ ,, 24 -···-- - ·--·-- HYPOTHETICAL.81.0 KDA PROTEIN_Soybean --·- -·--·-·-·········--·--···--- .... .. .. .. ............. ____  ... ..... .. .. .. -- --··"··- :855 __ .. _. _____ 4 . ___ _ 
1819 C-421 2 14.5 : 4 67 unknown protein Arabidopsis thaliana : 185495.9 5.35 
1822 89 · 1 · 2.34E+04 i2 · 85 O-methyltransferase [Arabidopsis thaliana]. · i2364.9 5.24 
·~~~~}--- - · ..... ~2203E+03. j~ .......... ~~-. ----·--·  _____ ··-·--·---·- ---------·---- ·-- ·-- ·-...... _ ....... ---·--·-- --- --- ·-- -- .... j~~~}--- -- · 
2005 10 · · 1 1.52E+04 j2 105 similar to unknown protein {Arabidopsis thaliana} · - !2402.7 5.56 
.~ · ·::. ~:~.- · ~ -~~~-· !~1:E +03 J . __ ·-:~ ...... -.......... ~~~~~::~r~:;~:i~~r~~i~~t:i!ht~:i~~a] --~=··· .:.~~~ ·~~-- ·=:=~~=~-.=:·==~::.:= ..  :::.::.::~: ___ -=~:. =:~_·:~--~~· ! 7 · 9 . ... ~:~9 
2011 7 1 3.51E+03 l2 59 similar to transcription factor (myb) [Oryza sativa 14729.4 ~.74 .......... ... ------··--- . -· - ·---- ·-·--·--- -- ---- -- r ... .. .... .. ..... -- ·--- .. ···--·-.. ·----·--·-·-··---·--· ·------ -·-.. ·----.. ---.. - ·---·-------·----· .. .............. --· -• ... --· .. ·-·-···---· ..---.................. -.......... -·-·-· ·---------- ·-··---·- .... , ··--·-- ..... ....... -·----· .. . 
2014 C-367 1 2.49E+03 : 2 33 plastidic cysteine synthase 2 [Solanum tuberosum i 1176.6 5.18 
2021 . C-701 . __ ..... _1 __ . 1.03E+03 J 2 ..... _ . --·~ 82·-·-- ..... ·- hypothetical protein. [Arabidopsls __ thaliana] .... ·---·. -·- -··--·- ....... __ .... .. ... ..... ......... __ __ .... --·--·-··· -··· ............. .... ... ... J 791 .. ...... ____ 3.8 __ ... .. 
2022 C-366 1 3.66E+03 13 74 SERINE/THREONINE KINASE - LIKE PROTEIN Soybean l926.2 5.49 
11i; ·11:1~;~~ .j :.1i[::: :1-·-: ~~·~·lig~·~~ ~;~~~~;::~:::n• ~~-:~:~~ ~:;~~::;-.·. 1i!l::-~ ;:;::=' 5 
2106 4 _ 1 1.41 E+03 l 2 14 hypothetical protein [Arabidopsis thaliana). · _ _ 979.1 3.8 
~1r:-. ~~::::~•· 1 := ;~L03l : · :--ir =•· . ··· g~~~i~t~t~g~~~1[~g;t::"t::::~l- =:: _~-~~:===:· ~- :-~ :~=:•: :_: . m:~:~.-: ~:~:. 
2113 268 - 1 763 · 2 · 25 putative protein kinase [Arabidopsis thaliana · 623.6 4.3 
2116 C-703 1 972 2 69 hypoxanthine-guanine phosphoribosyltransferase 1 {Arabidopsis thaliana} · · 855 4 
2131 41 1 1.04E+03 2 . . 39 . AUXIN-INDUCED PROTEIN AUX22 Glycine max - . 782.9 - 5.24 
2140 267 1 1.05E+03 2 - . 38 - DIPHOSPHOMEVALONATE DECARBOXYLASE-like protein - Arabidopsis 775.9 5.19 
2141 ____ C-491 ____ ..... 1 __ ·-· 1.64E+04 -. 2 __ . ... . , ... ....... 92~---- --- putative .pyruvate kinase .lArabidopsis __ thalianaJ ......... ______ .. , ....... _,._ .... ...... .... -... --·---·-·-------,-·-·--··- . .,,_.,., ... _ 2631.1 _  ·-· . _4.53 
2142 C-704 1 104 4 66 Probable prefoldin subunit 4 Arabidopsis thaliana 14737.7 4.54 
2150 .. C-1_28 .. ....... 1 .... .. 4.50E+03 . 2 ...... . ..... J 100 .... .. -·-_ dihydropyrimidinase .{Arabidopsis thaliana} . .. .. ...... ........ ... ....... .. ....................... ... ___ ... ....... ..... _ ......... _ ... ... ... . . 9031_.~ .. ...... 6.1.3 
;: ;; .. ~:;~~·- ... :- ~Be~E+OJ _ ; .. .... __ -r~ ·-·-_ ~!~ine_ max .... ... _ _ __ --- - ·--- _ . . ___ . -- ·· ··- -· ... . __ ~~!5/ .... : .~: 
!ill r~it~t }~-: · i:F0~ 1~ .··:- : ill:~  == i?~E~~!~~¥!1VJ~f 1~:::~~:n~ · .:· • · · -.·: ·-• · :.::~=:- • ·. · · · ··. • ,g~· ·. iii . · 
~SP I Rank Ace No J0(o Cover . Database 
1711 j1 7435168 i7% NCBlnr.Glycinemax 
. . •. . . .. . . . . I . . .• . . ..••.• • .. . •.. . .. 
1719 1 AW458832 [28% TIGR-GM 
1724 2 ,-·cgo714 . l 100o/o iTIGR-G·M·· 
1726 4 . TC82430 . ! 100°/4 -- :TfG.R-.GM . . 
...... . ... ' ' . 1. ·•• ---- . . ' ' . ... , . . ··•··• . 
17.~7 3 .. !~~~!.!~. J 10,9.0/o···-- !T!~~.~~~ . _ 
1804 2 NP004979 !100% !TIGR-GM 
~8~6 r~ ·. .,.._9J~~~:·.:_ ..... ;5.1_~i..-.. ·.--· . (po_~~-~x _:·. 
~:~~·H .. '~t~~~-82 ... l+fG~~i .. --- •. . I .. ......... -- .  ·--·-··-··· . • .. ··-·· ··•· ...... . 
1817 2 .. . - • iT(?,~~1~9 . _ 11~-~~~ --.. p·_1.~~-.~tv1··· 
1819 5 . 15902~~0 . [~:<> -.. 1N,C_8.!n!:Pl.ant 1~~r ; ... ··-.:~i~--· -. •· . ni~~-. .... 1 · ··· -· ·-·- ... I -·-···--.......... • ..  ·-· . -...  : --... -... .. ... . 
3_ .... .. l~~7..C3. ____ ···· . 1~~:'°-. .... !P.!?~-~9-.Y.. _. 
2005 !3 ITC93970 100% iTIGR-GM 
, • ... · ·• . . - ... - 1- ··· · •··"··· ·-········ . ··- · · ---·····- ,·-- -···-···•·•··· --
2.0~?.- ... _)!_(?~-~~.~~ ...... 1~~0~o.. ... !T!.~~:~~-· 
2009 1 j 7165 100% pDNSOY r :·~·· '{~!~r.~-.~.:-~ ti~to_··:~: .. tgtiir: . -·:·: .. ·:· .:·r -~!~1iii~ :~ir iriiir --
204 4 J151s · ·· - foooio __ ___ i:iBNsov--·· · · · 
. . . . . . .. .• l . . .. .... . . · ·- - · . ·· ···-·- . .... . ···•·· .. .. . .. . . . 
205 3 jAW596807 100% TIGR-GM 
2101 ·· 2 . . rca 1033.. . . 68% .. . --· . [ riGJ~:dri -. 
"j' . ·.---~~_:It.~~~---~ ·- fc56-<~_·· ··~: ·_r!..(§~~-~_:M ·: : ·-····· 
2106 2 4619 100% pDNSOY 
2107 4 TC85257 100% TIGR-GM ;:tr _ ;;;~0;~8:~~J~_--·1~~~; -_~--
2111 1 6470 100% !pDNSOY 
~1_j_( ~·.~ . . Ji)_a~~ -·.:: .. .. -.--·!-~~~--:~-- ·. P:~~~e>J.:·--- ·•···-···· 
2116 3 -ITC82430 100% TIGR-GM r--1mi~~ :_~ 1;ir--- l~i~!!f 
21·42 4 ·- ·-·112230452 . .. 24~1~· . .... !t-icsi·~~:~~~bid~psis 
. ... . . . .. . \ . ........ . -··•·-·- ..... . ··t ······ ·····-·- ·-·--· -- ·· •···•·· 
2150 3 !TC80852 55% :TIGR-GM .. . ... - .. ... ···----····- ·· . ·· ····· - ··- ··--· ·1·····---· -· ·······--· · 
2152 3 TC86337 63% i TIGR-GM 
l~·:::+t . : .;~;;·~~~·-·.:·:~1it.·:-·:· f!ki13;-:: ~·.· .. 
2157 !4 14354 20% 1pDNSOY . . I .. . . . .. .. . -· . .. . '. .. . .. l· - ··-·- .. 
2193 ;3 TC86337 
1
63% 1TIGR-GM 




!~rtl.D l~~J~3~~SE.~Matched ~~sse~ jG':cYCINE-R}~f!~NA:BINDINGPROTEJ;~~=~~:~:ean _ ·- . ···- ~; . f57 
221 · 156 1 2.68E+03 3 27 \ UBIQUITIN-CONJUGATING enzyme (Arabidopsis thaliana) 845 4 ~{1: t!2 i .. ~;;E+iW } : . · li~ : : j ~f ;~:±gif ;;tttt:~::::~: 1Aja_b.1dOP~i~~a!iana . :: . -.: .... · . . .... :~ .~!:!:.s -l:1f 
~}~!t!!f · ~· ~4;;E+O~ t; · . · ·  ~· • \~~fu~f ~r~;t~~~::;:~J~tSnihetas;~~r~~dap~;~·~h~;~~~l . :: : . - = :. · · ~: : .. · t~3 -
~2.~5.. ! 9.( ......  . ... ... _ :~ .f~:~i.0.f -~-..... : .. .. ·~-·t~c .. =~~:.: .·1 ~.~~~.i-~:~:b~~)(~Lbiit~·~~o~i1Y~\~(~--.~~~~i~~~=: --~ :::_·_::::::.-~ · ..· ....... .. · ..· .. . . -~:·: . .-:.:.~.: ... .. ·.· .. ·. ::.::~:·.~-~. :  :~~-1_6-~--~ .. ::.·.· ·~;~.? 
2263 :c-123 2 664 2 65 ABC transporter-like protein {Arabidopsis thaliana} 552.6 4.6 
--ifi~:l!f ·. = t if!!~•·~ •. .. •~~.=~r it·.•~::-~l~lf !!I~~~i!if i~;lii®i;:w?: ?L:i.: =.·•:~\=~ .·•· ·-:-_:~ _· .. -•·.··. .·•·-:: :-.i iiiil·~.tl!i; 
1~:~-l · · .. · H-·--.:~r · . · ... }-· ... . -· · --;~-· ..... ... ·  -i~•~i~tjk~[~R~!t;61i)trkt~~s~~~~::t~t~!~~ -~-~~) .. ...... ,. ..  '" .... ..... · -· .-..... _ ...  · · -, .. · · ---- .. ........ .. ...... ... .. 
2303-!C-231~-. ·~l (:= .. 1.89E+03 · 2 -·~::-.:-- .--~:.· 75~·-· -~·.·.:~~ ~IMAGNESIUM CHELATASE SUBUNIT .. Soybean ~:::~·~~.~.:.~~:.~·-·.:.::·.:~.·: .. ~·: .. ~:~::.·: · .. ·~ :·.:~~~-~~.~~~.: · _ :: ·:.· .. :.~:::.·:-~ ·_ ·.1.247.( _:--: 4.:~.~ · ·-
2304 ! C-226 1 922 12 87 contains similarity to sugar transporters {Arabidopsis thaliana} 902.2 5.52 
2307 .. f C-26(. 1 .... ·: 1.06E+o3· 2 ::· . -. --··:· .51 :~.-~=:~~-~·,:PUTATIV(NON-L rn·.RETROELEMENTREVERSE :TRANSCRIPTASE .. Soybean :·· · .. ·:.-: .... :.·.·. ··~.·~~~~.- 78( ·:~ ·: ::~: 5.51 _ .. 
2308 ! C-634 1 286 12 19 I SUCROSE SYNTHASE {Glycine max 2535.8 5.49 
ml. ·i~;~r•···  -~· t •~[i:~ii:~~·.1~··.··.  ... ····•··. -· r .•. ·•··  r~:;;~~~f :-;~=~~~~~,f ;;;;s~~~~;::·~~co~~ ~•Y:V:~:~. ··•·· ~~-• ·~···-·•·· ·  -·•:-. ~f :;~.· .·• ·~~~i· -, 
2343 C-441 1 17.5 4 71 PYRUVATE DEHYOROGENASE E1 COMPONENT ALPHA SUBUNIT Arabidopsis thaliana 43031 .5 6.84 
2348 C-295 1 340 2 . 31 HYPOTHETICAL 47.3 KO PROTEIN Arabidopsis thaliana 1864.1 4.68 
-~~!94 ..... ·_ ~·- - ~ ·-. ··-- ···- · -- ·--·---···l:~~~~~~·~~iT~fi:~~;i~!~~xsoybean ..... _ ....... . ... ... ---·-···-···-·· . .... ......... - ...... ..... .. --·---........ ... . ... :.8 ··-···· 
=-=: l= ·!g:::: •· =~ :=~~- . __ , g~~g~g3/.@~I~~~l~I~Y§If ~;~~~~;.~rabldop5iSlhaliana ~~-=:_·-._:_ .-._ ·  -.: ~g: .. · I~~=: 
~.J ~::!--· ... . _ .. !~36E+0J°. ~·-·-- ··-·····-- ::·-·-- ·· · ... :r!~:~:~~~~;~~e~::::~i~~::~~::;~~;cine maxi:--·--- · ·--·-·· .... .. .. ... ......... _ . ..... .. .. .. .... -·- -· ....... -- ·· - -- ---· ~:~:.1 ... -- {~~ .. 
ii~~ · -· • l-1~ii ···· -! [ · ............ -¼i- -.. ~~liii ;;f if M;~iii~£ii~r:~~:~~:;~!arbean --· ..... .. · .. ----· -· .. · . · -· · . Hi:: · · - iii~· .
2431 C-179 1 . 9.19E+03 2 112 HYPOTHETICAL 82.8 KO PROTEIN Arabidopsis thaliana . . . 2870.2 . 4.79 
24.·~~-· :~:.~.w ..  · .. ~: T. : .~~r_·.-: .: ... ). 2"'. :.-~ .. ·:_:~. ... -. ~-.-.-· ·~. -~~~~e~?.P~?i~.i~_P .. ~~~-~~~•~ie:~~~~!0l.~:h.~~--~h-~ .. ~~~-·-ai~~.ir~· .. -.- ·~-~·::~~~~~:: .... ~.-:~~:.::~ ::.· ·.· .. -. ::.-.-::.-.--.~.:~.:.:·: · :s:~-~'.~.-- -~ ..  : ~.ii . .. 
2440 C-38 1 972 j2 43 sHYPOTHETICAL 81.0 KDA PROTEIN Soybean 855 4 24·4r ·c~42f ··· ... T ---- -11·2 ...... ---· ·r2 .. ··· .... ...... _ .._as····----·-u·ni<nown·proteln ..  Gfycine ·max ... ·---···· .. .. ... ....... ... . ·-·· ---- ·-- ·  ........ · · -...... .. ... -.... --.. ··-· ..... ... - ··· · ·-.. -.... ·-· ...... -agf1· · · ... · s.99 
2448-c~·560 ...... ·1· ..... 2ia .......... f4'" ·· .. .. ·- .. ... 38··--.... ·-·-· BETA:c·oN-GLYCl~i°lt~Cl\LPHA .CHAIN-PRECURSOR Soybe~·~-- --··· .,.. ... . ........ ·---·.. ... .. . . . . .... .. .. ... ... ·10293.7 ,. .. ·5.07 ... . 
245~f ·c·~·ssi:f- .... I 2 22.3 14 27 kine•sin-related protein katA (fragment) Arabidopsis thaliana 45315.2 6.42 
SSP Rank Ace No % Cover Database 
2207 4 Al460427 100% .. TIGR-GM ---
221 . . ~r ----- . Aii94984 -. ·1 OOo/o . riGR~GM . 
2219 3 ___ ··-··· ~8.~-~-_·_ .... .. _ _ ... 
2225 13 12325133 6% 
·•a4°io··· 
80% 
NCBlnr.arabidopsis pDNSov ··. ·••· 
···t - ··· .. . . ··-
TIGR-GM ~~~-l!--~-:· :-~:!iti0§001 
I!!!• 1~:~:: i~r,~ · ·· 1iit••·· ··· ;~1gf ~'--·•·~·· ~m Ir---~r9ci714 ... :iit - ~?;:g~ .. 
!ii~·.  [J;f !~ _:i!l( •. -_- Jii~!gi · ···• . : .• :: __ --- -
2290 1 ,~47 100% jpDNSOY 
2294 "f •········1 BG46s"oga·- 'fob% --····  TiGR-GM . ··--·- ..... --· · 
2303 . ·4 . -· ... ifE°:346316 ... ·:fooo/~ ·····-- tfGR-GM 
~-1~-rrf::~.:~-: ~iittti~:··1-~-i~~ --i~~::i·~--·:_ ------~~~rrr~: :-.n~::nr ~--·, t~t:;o ·: .:·  {~f . . .. -.... 
r -_-+i~i;406 : }~~~-: : ~f ::-g~ -..• --
~ii~•· f ····#gi1~1-····  .;~~o/; ·· · .. f ;;i:~i~~bidopsis ... 
2352_ ·I5··- ··-··1Al85547O ___ j 88% ·· ---···1TIGR-GM .... 
·· · -· · · ---- -l -- ------
~:~:-~--· · · -!it~Jaor· ~~K~lo"-· -· i-+fG~:g~--· ·· -· · · · · 
241 ff . 2. ·--.... si4:i563tf°. foo0/o··· -----.. "tiGR~GM 
24f7 _T ___ .. 465f .. ··--- ·1ooo/o ____ ··poN·sov······-•··•·--·· .... 
2420 ":3 --···--· tca245y .. ·1oo% . ·- · t1GR-G°M --- ... . -- ···-
2424 . ·:r .......  TC94502---.. rn·oo/~ .......  TiG~GM. . . . .. ... . ....... . 
2•i3°· . 1 ..... AW7if158ff · 1cfo% ···- - TIGR-GM 
243f· f ··-·· ·t"c96272 ··~·95o/~--- ·~ · · TiGR-Gt\f .. . - .. ···-·-
~1!~-r -i }~~ifog· -- }~-~~---.:·1-~?tti~-- · --· · ·· -· 
2447 15 Al988595 185% riG·R-~GM . 
~:-:!-U··· ···· ~t~iiii ··· ~r;o -,~ii~~~~lycin~.m~x 
2451 ··2 ... 114s . -- ·1eio010 pbNsov 




SSP Spot ID CL I MOWSE Matched Masses Protein Name MW : pl 
2457 C-590 11468 2 38 PUTATIVE BETA-KETOACYL-COA SYNTHASE Soybean 1204.3 4.27 
24~~- ~~?-i_O -~-~-~-- 1 r 8~_ 2 66 -- put~tive DEAD/DEAH box helicase {Arabidopsis thali_ana} __ 1776.9 5.32 
2462 C-9 1 , 497 2 36 putative protein [Arabidopsis thaliana]. 958.1 6. 75 
2464 . c ·~5a4-······- 11.89E+03 2 34 - cell division cycle protein 48 homolog {Glycine max} 1247.5 5.52 
246!f'. ar .... ·-· ·- - 1 276 2 27 hypothetical protein Arabidopsis thaliana - 2298. 7 5.82 , 
246Ef c·-·sao ····  -- 1 953 2 32 ... receptor protein kinase-like protein Soybean 872 5.52 1 
2469 .. c:~Hff .,.. . 1 2.35E+03 2 27 CELL DIVISION CYCLE PROTEIN 48 HOMOLOG Glycine max 1247.5 5.52 
2ifa4 ,. ·c~j:f .,. ····1746 2 23 elongin - like protein [Arabidopsis thaliana · 1441.8 8.06 
2488. 69·- · ·· •·· · · 1 988 2 32 triose-phosphate isomerase Arabidopsis thaliana. -· 481.6 4 
C-233 1 1.89E+03 2 75 MAGNESIUM CHELATASE SUBUNIT Soybean 1247.5 4 
2496 C-47 2 618 2 59 putative protein [Arabidopsis thaliana]. 3702.4 6.75 
250z° .. gf"···----·-·· 1 2.34E+04 2 85 O-methyltransferase [Arabidopsis thaliana]. 2364.9 5.24 
2514 C-78 1 988 2 41 triose-phosphate isomerase Arabidopsis thaliana 481.6 4 
2520 C-36 1 1.18 4 103 dnaK-type molecular chaperone BiP precursor Soybean 73640.2 5.15 
2522 70 1 1.03E+03 2 57 Expressed protein [Arabidopsis thaliana]. 790 3.8 1 
2523 C-177 1 15.6 4 88 unknown protein Arabidopsis thalaina 60656:7 4.9 
25°iEf C~35_________ 1 320 2 18 Oxalyl-CoA decarboxylase [Arabidopsis thaliana 775.9 5.99 I 
2530 C-557 3 22.3 4 29 kinesin-related protein katA (fragment) Arabidopsis thaliana 45315.2 6.42 1 
2532 C-420 1 1.57E +03 2 63 ubiquitin specific protease-like protein {Arabidopsis thaliana} 1169.2 4.37 
2537 C-587 1 2.14E+03 2 48 betaine aldehyde dehydrogenase, putative [Arabidopsis thaliana]. · 1368.7 5.52 
2542 C-578 1 958 2 53 SEED LIPOXYGENASE Glycine max 847 5.52 1 ,_. 
2543 C-538 1 882 2 38 putative protein {Arabidopsis thaliana} 943 5.52 0\ ,_. 
2544 C-186 1 1.23E +03 2 28 transaldolase - like protein [Arabidopsis thaliana 855.1 5.52 
2554 .. faf ___ ____ .. ., 1 8.92 4 53 putative DNA binding protein Arabidopsis thali_ana 76259.4 6.3 
2556 C-577 1 601 2 38 hypothetical protein [Arabidopsis thaliana]. 5222.2 5.59 
·2sif ··- C~?~f ··--- . 1 634 2 29 cytochrome P-450 {Persea americana} 578.7 5.52 
259 C-136 1 1.36E+03 2 79 stelar K+ outward rectifying channel (SKOR) {Arabidopsis thaliana} 1036.3 4.3 . 
2602 . C-6 1 1.06E+03 2 41 PUTATIVE NON-LTR RETROELEMENT REVERSE TRANSCRIPTASE Soybean 784 5.51 1 
2605 C-11 2 462 2 36 unknown protein [Arabidopsis thaliana]. 3382.7 8.83 . 
2606 C-561 1 372 2 36 putative protein {Arabidopsis thaliana} 986.1 4.65 1 
2608 I C-576 · 1 286 2 18 SUCROSE SYNTHASE Glycine max 2535.8 
1 
5.49 . 
2611 [C-579 . 1 1.06E+03 2 32 PUTATIVE NON-LTR RETROELEMENT REVERSE TRANSCRIPTASE Soybean 784 1 5.51 1 
2615 C-215 1 2.35E+03 2 25 protoporphyrinogen oxidase Soybean 1247.5 , 5.52 
2617 79 . 2 627 2 26 SERINE PROTEASE, SBT2 Soybean 584.7 5.24 
2622 C-403 1 697 2 51 unknown protein Arabidopsis thaliana 3183.8 6.06 
··· ··· ··  ···-· --· ···--· .. -· · 1 955 2 59 unknown protein Arabidopsis thaliana 3646.2 4.23 1 
11788 12 I 50 I no significant similarities found I 1360.6 14.53 
1 2.54E+03 2 61 LEUCINE-RICH RECEPTOR-LIKE PROTEIN KINASE. Soybean 1559.8 5.08 
2718 . f C-436 1 4.66E+03 2 66 glutamyl-tRNA reductase precursor [Glycine max]. 2609.1 · 5.32 
2719 182 3 150 2 20 no significant similarity found 3269.9 ! 8.55 ?!~3J~r ~:.·:-:: .. :.·_ 3 62.3 2 28 no significant similarity found 3547 6.88 
276 !C-713 1 2.22E+03 2 101 unknown protein Arabidopsis thaliana 1318.5 ! 4 1 
279· ··lc~i{s" .. .. 3 780 2 43 Unknown protein {Arabidopsis thaliana} 1963.4 6.74 
-~Bf _ .. ~~--:·.=:--:.·::·.~ 1 1.37E+03 2 47 cysteine proteinase precursor - soybean 1012.1 4.35 
2805 C-397 1 377 2 37 . HYPOTHETICAL 98.4KD PROTEIN So~bean 1462.7 4.37 1 
s~~_J Rank Ace No 
2457 is BE023807 
2459 14 TC98340 
2462 !2 14387 
2464 13 TC90714 
2465 ·14 TC90138 
2468 :11 TC95315 
2469 2 5605 
2484 fa BE820619 
2488 j4 7515 
4 BE346316 
2496 ·14 14020 
2~~2] 1 8786 
2514 4 7515 
2520 5 11277127 
2522 2 7165 
2523 3 12322422 
2526 -- 4 2376 
2530 2 4455160 
2532 4 TC94766 
2537 4 8267 
2542 4 8112 
2543 . 4 TC91320 
2544 . 3 6089 
2554 4 6739821 
2556 2 15552 
258 1 TC78855 
259 .. 2 TC88338 
2602 -1 BG044630 
2605 5 10149 
2606 3 TC92679 
2608 3 TC86337 
25·1r·· 1 BG044630 
261fj 4 5746 
2617 1 BF069082 
2622 . 4 15020 
265 3 B1970257 26i. - 3 AW596807 
2702 5 BG510271 
2718 1 4654 
27f9 3 Al496146 
2723 5 AW620485 
27ff " 5 7594 
27!:f 5 TC92567 280 .. -11 8471 . . l 

































































































SSP Spot ID CL MOWSE Matched Masses 
28~_7 __ i~.~.~~?. ..... ..J 1 6.67E+03 3 185 
281. 1 _ !.~~~-~-1 ___  __] 2 4.36 4 25 
2812 r6 1 1;70E+03 7 74 l!i il~it: _ 1 149 4 77 1 1.42E+03 2 59 1 214 2 55 
!~~~-I~:~:~--- -- 1 422 2 19 2 412 2 23 
_ 36 _ :·1 ~~~~-::.··::~~-.:.·_: 1 5.22E+03 2 77 
3021 !9 1 822 2 28 
3022 170 . 1 4.17E+03 2 114 
302•f· 30 2 83.4 2 18 
3029-- C-376 . 1 1.66E+03 3 25 
31Ci° T66- ·····-· ....... 1 2.68E+03 3 72 
31M .. lc-1i r --··-·· 3 598 2 32 
3107 [265 1 822 2 47 
·:H 08 "l24~f . -·•-- 1 4.20E+04 3 67 
31 12· ·· c:,{ag·· ·-· ··  1 761 2 77 
·3f1s·· 5 1 1.31E+03 2 48 
':fffi -C-655 1 1.23E+04 3 40 
- -- - -----·-··-- ·- · 
3121 1 1 1.60E+03 2 68 
3122 2 1 1.95E+03 2 50 
313 C-591 1 364 2 16 
-:h3if 11 1 1.24E+03 2 52 
313f .. 247 1 1.72E+03 2 80 
3135 C-690 . . . 2 0.824 4 70 
3138 C-126 2 91.4 3 45 
3139··· 253 1 1.45E+03 2 59 
3140 252 ---··· .. 1 1.04E+03 2 51 
3143 C-154 1 71 .5 4 82 
3146 . C-347 1 700 2 21 
3147 . C-373 ~ 1 9.11E+03 2 94 
3152 C-352 1 286 2 9 
3166 C-351 1 1.03E+03 2 15 
3173 C-125 2 664 2 65 
~1 15 ··:::~.-. 1 2.20E+04 2 65 1 286 2 16 
3208 C-646 1 881 2 45 
3215 201 . 1 3.62E+03 2 79 
"3iff ' 199 1 714 2 31 
3223 .. C-318 1 286 2 14 
3225 ... 200 2 2.33E+03 2 79 
3230 C-653 1 972 2 34 
323f ·c:t,4".f ··· · 
' 
1 1.89E+03 2 41 
323°:3 . c~i°67 ...... I! 1 286 2 21 
Protein Name 
·--- - ·-- - ---
Unkn<?wn protein Soybean .. 
· auxili11-like protein [imported] Arabidop_sis thaliana 
alpha subunit of beta conglycinin Soybean . . . 
calm~~~l~n-like MSS3 Arabidopsls thaliana 
DNA-directed RNA polymerase Soybean 
unknown protein Arabidopsis thaliana 
putative VAMP-associated protein [Arabidopsis thaliana]. 
Unkn_own protein Arabidopsis thaliana 
--·· 
unknown protein Arabidopsis thaliana 
cytochrome P450, putative [Arabidopsis thaliana 
similar to unknown protein {Arabidopsis thaliana} 
unknown protein {Arabidopsis thaliana} 
PUTATIVE WRKY DNA-BINDING PROTEIN Soybean 
ENDO-1 ,3-1 ,4-BETA-D-GLUCANASE Soybean 
no significant similarity found 
actin depolymerizing factor 5 [Arabidopsis thaliana] 
SU1 ISOAMYLASE Glycine max 
TRANSCRIPTION FACTOR CKC. Soybean 
homeodomain-leucine zipper protein 56 [Glycine max 
31 KDA PROTEIN Arabidopsis thaliana 
Alfalfa putative endomembrane protein 
SUCROSE SYNTHASE Glycine max 
sucrose synthase Soybean 
malate dehydrogenase {Glycine max} 
serine/threonine-specific protein kinase-like protein [Arabidopsis thaliana]. 
lipoxygenase Soybean 
hypothetical protein [Arabidopsis thaliana). 
FERTILIZATION-INDEPENDENT ENDOSPERM PROTEIN Soybean 
cytochrome c1 precursor [Solanum tuberosum 
Unknown protein Barley 
POSSIBLE TRANSCRIPTION FACTOR POSF21 Soybean 
putative RSZp22 splicing factor {Arabidopsis thaliana} 
SUCROSE SYNTHASE Glycine max 
AKIN gamma {Arabidopsis thaliana} 
ABC transporter-like protein {Arabidopsis thaliana} 
similarity to RNA-binding protein from Arabidopsis thaliana 
SUCROSE SYNTHASE Glycine max 
squamosa promoter binding protein-like 1 [Arabidopsis thaliana]. 
METALLOTHIONEIN-LIKE PROTEIN B Glycine max 
unknown protein Glycine max 
SUCROSE SYNTHASE Glycine max 
putative protease IV [Arabidopsis thaliana). 
hypoxanthine-guanine phosphoribosyltransferase 1 {Arabidopsis thaliana} 
cell division cycle protein 48 homolog Glycine max .. 
































































































SSP Rank Ace No 2aor 14 88881451 
2811 T1 11357186 
2812 ~1- 9967357 
284 . f1 9965747 
288 _ !2 TC81435 
289 [5 88511523 
3012 f3 3986 
3015 12 88043520 
3018 14 TC83310 
~021 (1 8665 
3022 12 TC97618 
3024 f5 TC80402 
3029 t1 81973197 
310 12 8G790536 
3104 3 8269 
310i 3 5731 
3108 3 AW832588 
3112 3 Al444013 
3115 5 7184 
3117 2 AW308814 
3121 4 88652532 




3130 3 16872 
3131 2 9384 
3135 1 7433156 
3138 4 14354 
3139 1 81424774 
3140-· 1 8596 
3143 2 7435015 
3146 1 AW760201 
314i" 2 TC89929 
3152 . 12 TC86337 
3166 2 TC90958 
3173 . 2 TC93141 
3206 1 9606 
320-f 4 TC86337 
3208. 4 5751 
3215. 13 TC79459 
3217 1 TC84208 
3223 3 TC86337 
3225 .. 3 12064 
3230 3 TC82430 
3231 2 TC90714 


































































































SSP Spot ID CL MOWSE Matched Masses 
3237 C-600 ! 1 405 2 36 
3240 ~ -~6} :~:-· I 1 6.10E+03 2 101 
324ff -(?-4_7.8 _. _ I 2 1.52E+03 2 97 
325 109 1 25.9 4 37 
325tf ·c~ifo- ····- 1 718 2 27 
3257 t ~2aa···· - =f 2.21 5 158 
3269 'c-319 . .... 1 1.12E+03 2 23 
32iif C-289 3 5.25 4 19 
3278 ·c·-4ifrj ·· --· 1 213 2 43 
328 . C-44. ·-······ 1 3.73E+03 2 74 
3283 . -f1j' ··· -··  -' 1 1.65 2 16 
3285 c~fao-- ···· ·· 2 6.93 4 110 
3287 C-131°- -- 1 1.06E+03 2 47 
3292 50 •. ·" - 1 4.22E+03 3 45 
330 ·c-i91-- · 1 340 2 31 
3309 1aa·-- · -- ---- - 2 400 2 28 
3317 c-2ti4 .. -· ... 1 4.69E+03 3 79 
3325 C-82 1 282 2 15 
3327 ·c~5..,- ·-· ·· 1 129 6 75 
333 C-43 1 712 2 65 
3342 ·c~63a · · ·- 1 2.22E+03 2 76 
3344·· c ~3r ···-·-· · 2 286 2 7 
3352 C-34 1 202 2 7 
3354 c~59f -· 1 11 5 22 
3355 'c~443 --·. -· .. , 1 17.5 4 71 
3359 C-632 2 52.1 4 60 
336 C-42 2 70.1 2 22 
3363 C-258 - . -.. 1 3.01E+03 2 69 
3401 C-546 1 286 2 20 
3405·- 76 . 1 264 2 40 
341 { · C-586- • 1 4.32 4 56 
3412 C-635 . .. 1 2.91E+03 3 70 
341Ef C-585 1 5.14E+03 4 63 
3419 c~224 --······ 1 1.07E+03 2 91 
3423 C-469 . -- ·· 2 462 2 43 
3425 c::fi ·· -···  2 972 2 14 
3428 C-219 . 1 2.35E+03 2 53 
3-lfaf " C-448 2 762 2 59 
°J44cf· 80 2 652 2 30 
"3443· . c·-23s --· ···· 1 2.44E+03 2 83 
3448 6~21·4· ..... 1 1.23E+03 2 26 
346 ·c~,f5 ·· ········ I 1 972 2 15 I ··· - ... ··- - ·····-·--·• .. ·--··-··-' 
351 C-299 I 2 282 2 23 
35H . c~24T·--· -·n 915 3 12 
3527 c~1tfo ...... ! 1 1.12E+0.3 2 15 
Protein Name 
unknown protein Arabidopsis thaliana 
• • •• -h -
2,3-BISPHOSPHOGL YCERATE-INDEPENDENT PHOSPHOGL YCERATE MUTASE Castor bean 
unknown p~otein Arabidopsis thaliana .. 
putative polyubiquitin - Oryza sat~va -
synaptosomal associated protein [Arabidopsis thaliana) . 
acetyl-CoA carboxylase Arabidopsis thaliana· 
probable transaminase Soybean 
kinesin (centromeric protein)-like protein Arabidopsis thaliana 
Unknown protein Soybean ... 
polyphosphoinositide binding protein Ssh2 - soybean. 
60S acidic ribosomal protein pO {Glycine max} 
PHOSPHOENOLPYRUVATE CARBOXYLASE Soybean 
NON-L TR RETROELEMENT REVERSE TRANSCRIPT ASE Soybean 
hypothetical protein Arabidopsis thaliana 
HYPOTHETICAL 47.3 KD PROTEIN Arabidopsis thaliana 
putative transcription factor (Arabidopsis thaliana 
fatty acid elongase 3-ketoacyl-CoA synthase 1 [Arabidopsis thaliana]. 
putative protein Arabidopsis thaliana 
unknown protein Arabidopsis thaliana 
unknown protein Glycine max 
catechol O-methyltransferase Ill - common tobacco 
SUCROSE SYNTHASE Glycine max 
transcription factor WRKY 4 {Petroselinum crispum} 
auxilin-like protein [imported] Arabidopsis thaliana 
PYRUVATE DEHYDROGENASE Arabidopsls thaliana 
putative cysteine proteinase Arabidopsis thaliana 
3-oxoacyl-(acyl-carrier-protein) synthase - like protein [Arabidopsis thaliana). 
no significan similarity found 
SUCROSE SYNTHASE Glycine max 
neoxanthin cleavage enzyme nc1 [Arabidopsis thaliana]. 
G2/MITOTIC-SPECIFIC CYCLIN Soybean 
putative preprotein translocase SECY protein [Arabidopsis thaliana 
putative protoporphyrinogen IX oxidase [Oryza sativa 
AP2 domain-containing transcription factor Arabidopsis thaliana 
hypothetical protein [Arabidopsis thaliana). 
HYPOTHETICAL 81.0 KDA PROTEIN Soybean 
CELL DIVISION CYCLE PROTEIN 48 HOMOLOG Glycine max 
triosephosphate isomerase, cytosolic {Coptis japonica} 
kinesin-like protein {Oryza sativa} 
beta-glucosidase [Cicer arietinum 
transaldolase Arabidopsis thaliana 
PUTATIVE CARBOXYL-TERMINAL PEPTIDASE Soybean 
no significant similarity found 
no significant similarity found 
































































































SSP Rank Ace No 
3237- 4 5336 
3240 5 4360 
3248 2 AW706766 
325 . . 1- - 10140713 
3256 2 787 
3257 3 7438099 
3269 1 6516 
3276 2 9280323 
3278 3 TC87424 
328 1 2820 
3283 4 TC89321 
3285 3 399182 
3287 1 BG044630 
3292 1 11727 
33·0· - 2 TC98121 
:faog .. 4 5653 
:fa17 2 6319 
3325 3 AW307334 
3327 .. 1 9294460 
'j':33··-- 5 Al988595 
3342 2 3437 
3344 2 TC86337 
3352 1 TC89421 
3354 3 11357186 
3355 2 1709446 
j359 3 15289977 
336 4 2048 
~~?3 _  14 AW279182 
3401 5 TC86337 
3405 1 8625 
3-fif 4 116162 
3~fo~- 5 2886 
3'4fo . 1 81969389 
341·9 - 3 724 
3423 4 10149 
3425 1 TC98109 
3428 .. 5 5605 
3432 - 2 TC78985 
3440 2 TC95666 
3443 2 11039 
3448 5 6089 
34tf . 2 TC94502 
351 5 AW307334 
ff511 3 261 



































































































SSP Spot _!_~~l MOWSE Matched Masses Protein Name MW pl 
3529 134 i 1 133 2 19 putative protein Arabidopsis thaliana 3618.1 6.94 . 
354cf · c~·30 (°1 282 2 15 no significant similarity found 1032.1 4. 79 I 
35~f1 -C-444 i 1 1.32E+03 2 104 unknown protein Arabidopsis thaliana 2995.6 --6.73-
35tf ··  C_-1 38 · ·····  ! 1 1.23E+03 2 65 hypoxanthine ribosyl transferase, putative [Arabidopsis thaliana). 855 4 . 
3ffoi . C--185 . j 1 735 2 17 poly(A)-binding protein {Nicotiana tabacum} - 864 5.52 I 
36fa · ·-,ga" 12627 2 26 SERINE PROTEASE Soybean 584.7 5.24 1 
~~j~f -~~a·_ J 1 276 2 27 hypothetical protein Arabidopsis thaliana 2298.7 5.82 
3620 C-13 i 1 4.50E+03 2 100 dihydropyrimidinase {Arabidopsis thaliana} 9031.5 6.13 
3tfa':f 80a ·· 2 652 2 30 kinesin-like protein {Oryza sativa} 562. 7 5.52 
3624 C-439 1 1.47E+03 2 92 Hypothetical protein (Arabidopsis thaliana). 1067.3 5.18 . 
'37ff( ·c-523 ·- 1 °f 17E+03 2 89 MAP KINASE Soybean 3507.1 6.18 1 
3708 C-5 1 1.14E+03 2 61 dnaJ-like protein [Arabidopsis thaliana]. 926 4 
aifa·- gi•'• 1 1 845 2 64 phosphoprotein phosphatase alfalfa. 562.7 5.27 I 
\ay" · _ _-~J 1 4. 71 6 68 phosphoenolpyruvate carboxylase Glycine max 110733.5 6.16 
380i 136 ! 1 814 2 22 acidic chitinase [Glycine max]. 584.7 5.52 I ( .. __. c:Jos_ ·····1 1 1.79E+03 2 24 Unknown protein Soybean 1318.5 3.67 I 
4002 C-682 i 1 1.31E+03 2 72 putative protein [Arabidopsis thaliana]. 806 6.72 ' 
400Y-· ·20·-- -- · · •j 2 1.03E+03 2 60 SNF8 like protein [Arabidopsis thaliana] 789 5.52 
4012 I 16 ' 1 1.91 E+03 2 80 TYROSINE TRANSAMINASE-LIKE PROTEIN Glycine max 3593.2 6.48 ' 
4014 f14" . ... ··-·· 1 l2.68E+03 13 167 Glycine max peroxidase 845 6.74 
44 CALNEXIN HOMOLOG PRECURSOR Glycine max 855.1 5.52 
! 1 2.07E+03 2 67 Oryza sativa (putative protein) 4831.9 6.21 I 
4021 15-- 1 931 2 38 putative protein Arabidopsis thaliana 4409 8.77 ' 
4018--IC-69f- ···-1 1 1.23E+03 12 
402cn 13·-- ·--· ··· .J_!l 
4022- C~695 · 1 972 2 13 calnexin Soybean 855.1 5.52 
408 72 · 1 4.14E+03 3 30 Hpothetical protein Arabidopsis thaliana 790 3.8 ' 
4102· 248 · ·  ··· ··• 1 1.80E +03 2 58 putative jasmonic acid regulatory protein [Arabidopsis thaliana 992.2 6.45 
4104 C-348 1 286 2 15 SUCROSE SYNTHASE Glycine max 2535.8 5.49 
4110 254 · 1 834 2 42 C3HC4-type RING zinc finger protein {Arabidopsis thaliana} 760.9 5.52 ' 
4111 C-350 1 857 2 30 pyruvate kinase-like protein - Arabidopsis thaliana. 2478.9 5.44 
4112 C-354 13.91 4 34 acetyl-CoAcarboxylaseArabidopsisthaliana 252131.1 5.91 ' 
4117 1255 ... --·· 1 1 l4.73E+03 12 76 putative protein [Arabidopsis thaliana 1726.1 5.52 
~-~-!~.L 2-~7 .. . __ J 1 4.80E+03 2 67 Hypothetical protein Arabidopsis thaliana 2907.7 5.55 
4126 
1 
245 1 1.20E+03 2 57 50S RIBOSOMAL PROTEIN L 15 Glycine max 1175.5 5.52 ' 
4128'j' 24,C . .. . - 1 1.63E+03 3 31 PUTATIVE ANNEXIN Soybean 609.9 5.27 
-~h~ff. 24i3° 2 1.57E+03 3 65 putative protein Arabidopsis thaliana 633.7 5.24 I, 
4fa~f-C-356 ·1 1 6.88E+03 2 89 coatomer delta subunit (delta-coat protein) [Arabidopsis thaliana]. 3030.5 6.21 1
1 4149·· c:tiatf.. ...... 1 400 4 102 phosphomannose isomerase Arabidopsis thaliana 26308.2 6.01 
1J~-~---~:~a~-~---~-.J 1 725 2 60 unknown protein [Arabidopsis thaliana]. 655.7 5.52 
418 C-39 ! 1 972 2 42 hypoxanthine-guanine phosphoribosyltransferase 1 {Arabidopsis thaliana} 855 4 I, 
4201 C-262 ! 1 9.16E+03 2 47 unknown protein Arabidopsis thaliana 2432.9 6.74 ' 
1~~~·.: 4,~ __ ._ _ ... J 1 892 2 55 Hypothetical protein Arabidopsis thaliana 711.9 3.8 
4211 g-_83_ .... . . 1 2 2.11E+03 2 71 No significant similarity found 4156.7 5.06 ' 
·-1-~-1 5 ! 1 991 2 36 PROTEIN KINASE BETA SV7 ISOFORM Glycine max 2040.4 6.85 
4222 C-27 4 I 1 813 2 81 DIHYDROLIPOYLACYL TRANSFERASE soybean 894.1 5.52 




1 SSP I Rank Ace No % Cover Databa~---
3529 2 BE474715 41% TIGR-GM 
3540 4 AW307334 88% - -:hGR-G~ ·---
. ·· ·· - .. . -···---- -- ·----
3541 1 B1969417 100% TIGR-GM 
3!fo . 1 14524 100% pDNSOY ____  _ 
~:.-.: _-·· TC81419 100% TIGR-GM _-==7 
3618 1 BF069082 100% TIGR-GM 
3607 12 
36Hf 4 TC90138 100% TIGR-GM 
36iif 3 TC80~52 55% TfGR-GM . 
3623 2 TC95666 100% Tl GR-GM 
3624. 3 950 100% pDNSOY I 
3707- 5 BE020473 76% TIGR-GM 
3708 2 1614 100% pDNSOY 
3712 .. 3 6643 100% pDNSOY 
3805 2 2626743 5% NCBlnr.Glycine max 
3807 2 9766 100% pDNSOY 
4-. -·- 1 TC83635 100% TIGR-GM 
4002 4 11516 100% pDNSOY 
4007 -- 4 3165 100% pDNSOY 1 
4012 5 AW760709 70% TIGR-GM -- -·--- ··---• 4014 3 BE660611 100% TIGR-GM 
· ·---· - ---
4018 4 8251 100% pDNSOY 
4020 3 TC83156 95% TIGR-GM 
4021 1 BE658119 68% TIGR-GM 
4022 4 TC89240 100% Tl GR-GM 
408 1 7165 100% pDNSOY 
4102 1 5810 100% pDNSOY 
41 bf" 2 TC86337 63% Tl GR-GM 1 
4ffo. 4 TC83378 100% TIGR-GM . 
4Th. 3 5677 100% pDNSOY ' 
4112 1 7438099 1% NCBlnr.Glycine max 
411i' 2 2456 100% pDNSOY 
·,frfo . 1 AW733430 72% TIGR-GM 
41 ?6 3 TC94420 100% TIGR-GM 
4128 1 AW703905 100% TIGR-GM 
4131 1 TC83899 100% TIGR-GM 
4132 2 TC92254 88% TIGR-GM 
4149 1 10834550 17% NCBlnr.arabidopsis 1 
4155 4 3975 100% pDNSOY 
418 3 TC82430 100% TIGR-GM 1 
4201 !2 TC94108 95% TIGR-GM 
4:foif j 5 TC96295 100% Tl GR-GM 
4211 3 10424 86% pDNSOY 
4219 j3 BE020572 100% TIGR-GM 
4i22 ! 3 TC95668 100% Tl GR-GM 




SSP Spot ID CL MOWSE Matched Masses 
42~~ _ .. _ _I 1 4.31E+03 2 104 
~33~J C..~?.?? ___ ...... j 3 804 2 32 
~2-~4 .. -~-31 _!. __ _ .. j 1 8.08 4 20 
4235 
iJ~::~~Ei 
972 2 36 
4239 .. 579 2 29 4248 .. 747 2 62 
4252° . 286 2 12 
4254 87 2 30 
4259 C-479 1 1.03E+03 2 84 . --•~-.. ... -~ -~-·-r--- • ···- ······•··· . 
4262 59 1 1.02E+03 2 33 
4277 C-452-· ..... 1 1.23E+03 2 28 
4280 ·c-12r · ····· 2 248 2 40 
4284 C-63 1 320 2 26 
4303 c·:~fa<f .... 3 312 2 36 
4307 -.. c-2-ii·· ··· · 1 4.68E+03 4 82 
4320 c·-,4°4s--· ··· - 1 6.67E+03 3 185 
4324 c~~ff:f ·-· ·· 1 1.23E+03 2 49 
4325·- C-641 1 1.81E+03 2 82 
4358 C-450 . 1 1.88E+03 2 38 
4363 ·c'-640 ......... 1 1.16E+03 4 61 
435-f" c ~5ff ··-- - 1 2.49E+03 2 24 
4369 C-242 1 523 2 42 
4370 c:240 · ···-· 1 1.15E+03 2 85 
43iW C-605 2 972 2 39 
4405 ,_C-21 f --· . 1 52.1 4 36 
4406. C-1-87 . -- . 1 2.35E+03 2 42 
4407 C-217 1 507 2 34 
4408 C-598 - . - 1 3.55E+03 2 53 
4409 C-32 1 1.23E+03 2 35 .4418 ... C-633 1 1.06E+03 2 15 
4422 C-263 . 1 993 2 57 
4438 C-260 1 1.23E+03 2 21 
4446 C-259 . 1 1.78E+03 2 53 --·- ........... -
C-603 1 2.28E+03 3 85 
4502 C-210 1 2.03E+03 2 30 
4508- c~s4r ··-- · 1 462 2 22 
45fo "" C-191 2 286 2 31 
4518 c -·1sg·· ·•··· 2 8.71 4 40 
-~rnfa · c~1§0······-· 1 2.35E+03 2 71 ~{534 .. ·c-fa ·-·· .. --· ·· 2 702 2 54 
4541 ' C-243 --. 1 885 2 49 
4612 C-193 1 2.35E+03 2 13 
4710 c~·1a4·-- ·•· 1 2.35E+03 2 18 
4802 . c~1a3·-· ·-- 1 3.96E+03 3 73 
4804 ·- 135 ..... ... ·- · 1 3.71E+03 7 43 
Protein Name 
expressed protein [Arabidopsis thaliana 
Unknown ptotein {Arabidopsis thaliana} 
unknown protein Arabidopsis thaliana 
metalloendopeptidase {Pisum sativum} .. 
nitrate transporter NRT1-5 [Glycine max]. 
expressed protein [Arabidopsis thaliana]. 
SUCROSE SYNTHASE Glycine max 
putative MAP kinase (Arabidopsis thaliana]. 
unknown protein [Arabidopsis thaliana]. -
phospholipid hydroperoxide glutathione peroxidase [Arabidopsis thaliana]. 
hypoxanthine ribosyl transferase [Arabidopsis thaliana]. 
zinc finger protein {Arabidopsis thaliana} 
Oxalyl-CoA decarboxylase [Arabidopsis thaliana). 
no significant similarity found 
chitinase class I [Glycine max] 
Unknown protein Soybean 
C ALNE~~~_HOMOLOG PRECURSOR Soybean 
germin-like protein [Arabidopsis thaliana] . 
ABC transporter-like protein [Arabidopsis thaliana]. 
unknown protein Arabidopsis thaliana . 
plastidic cysteine synthase 2 [Solanum tuberosum]. 
phosphoribulokinase Wheat 
protein kinase Arabidopsis thaliana 
PUTATIVE CARBOXYL-TERMINAL PEPTIDASE Soybean 
pyruvate dehydrogenase E1 alpha subunit Arabidopsis thaliana 
CELL DIVISION CYCLE PROTEIN 48 HOMOLOG Glycine max 
putative amino acid aminotransferase [Arabidopsis thaliana 
hypothetical protein Arabldopsis thaliana 
CALNEXIN HOMOLOG PRECURSOR Soybean 
PUTATIVE NON-LTR RETROELEMENT REVERSE TRANSCRIPTASE Soybean 
POL YPROTEIN M Glycine max 
transaldolase [Arabidopsis thaliana 
lysophospholipase-like protein {Arabidopsis thaliana} 
1-asparaginase {Arabidopsis thaliana} 
CDC27/NUC2-LIKE PROTEIN Soybean 
hypothetical protein [Arabidopsis thaliana]. 
SUCROSE SYNTHASE Glycine max 
phosphogluconate dehydrogenase Soybean 
putative protoporphyrinogen IX oxidase [Oryza saliva 
chalcone synthase synthase Soybean 
FERRITIN SUBUNIT COWPEA3 PRECURSOR Soybean 
putative protoporphyrinogen IX oxidase [Oryza saliva 
putative protoporphyrinogen IX oxidase [Oryza sativa 
putative phytochelatin synthetase {Arabidopsis thaliana} 

































































































4~32 ]3 12469 
4~33 11 TC80301 
4234 4 9759242 
4i35 3 TC90474 
4239 ... 2 11634 
4248 ~3--· 14111 
4252 3 TC86337 
4254 2 13917 
4259 3 3822 
4262 . 1 7893 
4277 2 14524 
4280 1 TC90735 
428~( 4 2376 
4"303 · 1 AW760415 
4307 . 2 TC91359 
4320 4 BG881451 
4324 · 3 8251 
4325 2 7746 
43"5if 2 3935 
4363 4 AW277295 
4364 1 16657 
4369 1 8314 
4370 ·· 3 TC85111 
"43i31" " 3 TC94502 
4-~fos · 1 3851005 
4406 3 5605 
4407- 5 2969 
4408 2 5071 
4409 1 8251 
44fa" -1 BG044630 
4422 2 BE058578 
4438 .. 2 6089 
4446 4 TC92184 
· •·•• •·•--
1 TC83606 
45Qi" 1 BG046162 
45.08 . 2 10149 
,fs·1a- 3 TC86337 
45ftf 1 7431264 
4519 4 5746 
4534 4 TC79130 
4541 · 2 BF071641 
461i . 4 5746 
4710 3 5746 
4802 ! 1 TC83171 



































































































SSP Spot ID 
4805 131 
5011 ·1 fa·-- .. .... 
H~-2 
CL MOWSE Matched Masses Protein Name MW pl . 
! 2 497 2 52 HYPOTHETICAL 16.0 KO PROTEIN Brassica napus 958.1 6.75 I 
i 1 10.3·- 4 22 PROBABLE PECTINESTERASE PRECURSOR Brassica napus 62939.3 7.54 I 
,-1 729 _ __ 2 34 proteasome regulatory subunit, putative [Arabidopsis thaliana] 652.8 4 ' 
;--1 2.32E+03 3 84 phosphoribulokinase precursor [Arabidopsis thaliana]. 633.7 8.75 
5_o"17 _  4r.~ .. ;=_ 1 958 2 43 putative dimethyladenosine transferase {Arabidopsis thaliana} - 662.9 5.51 
502 C-556 : 1 467 2 27 putative protein [Arabidopsis thaliana]. · 1318.5 4.14 
503 {~ff · 1 56.9 2 14 Arabidopsis putative protein 879 5.59 . 
505 -· 88 _____ __ --- 1 1.13E+03 2 47 No significant similarity found 718.9 5.51 I 
507 ·.. C~ 1 · · · · · 1 880 2 44 ribulose-1,5-bisphosphate carboxylase small subunit Glycine max 617. 7 5.52 ' 
507Cf° c:57f · .. . i 1 269 4 73 Putative Protein Arabidopsis thaliana 22311 9.91 . 
5071 . C-679 i 1 972 2 31 unknown protein {Arabidopsis thaliana} 855 6.91 · 
5072 . c:686-·-. i 1 3.6 4 48 CHALCONE SYNTHASE 2 Soybean 42504.7 6.42 . ·Moa . ·21~f-- ... -... ! 2 405 2 49 expressed protein [Arabidopsis thaliana] 117 4.4 8.25 . 
·s1oi "' C~38i° . l 1 1.11E+03 2 42 HYPOTHETICAL PROTEIN HYP1 -ARABIDOPSIS S82.2 5.52 . 
5foa·· ~ff6 ·-·-· . I 2 816 2 81 RNA HELICASE ISOLOG Arabidopsis thaliana 777.8 6.73 I 
5fo'g. c:·5ai"·•-- i 1 1.92E+03 3 66 unknown protein {Arabidopsis thaliana} 783 5.83 . 
5133" c:5a5·· .. .. i 1 1.82 4 69 PHOSPHATIDYLINOSITOL 3-KINASE Soybean 93002.9 6.49 . 
5135 -· 17 ..... - i 1 447 2 34 Putative Protein Arabidopsis thaliana 1624.9 7.07 ' 
514 ... _ ·{4~f ·.·.···_] 1 1.57E+03 3 35 Arabidopsis thaliana putative protein 633.7 5.24 
.?.~-~~ _ ?~~--- __ .. 1 2 660 2 33 putative protein [Arabidopsis thaliana]. 720.9 8.75 I 
5144 C-681 _ I 2 714 2 51 unknown protein Soybean 513.7 5.51 I 
517 .... c·~Ticf" ... . I 1 2.35E+03 2 16 putative protein [Arabidopsis thaliana]. 1247.5 4 
5201 C-664 i 1 601 2 28 Unknown protein [Glycine max] 1383.5 5.32 
520!f 60. 1-- 1 700 2 18 putative cell differentiation protein [Arabidopsis thaliana). 1875.2 6.06 
·s2f --·fa-······- -· i 1 2.80E+03 3 30 unknown protein [Oryza sativa 807 5.52 
5215J C-665 ___ ___j 1 794 2 14 unknown protein Arabidopsis thaliana 1047.2 5.32 
I 1 958 2 55 subtilisin-like protease C1 [Glycine max). 847 5.24 5216 IC-272 
5217 C-320- 1 364 2 17 Sucrose synthase Soybean 2535.8 5.49 
5218 C-628 1 972 2 26 hypoxanthine-guanine phosphoribosyltransferase 1 {Arabidopsis thaliana} 855 4 
5220 . ·c-:2a7 ---· 2 957 2 14 no significant similarly found ~950.4 8.61 
5223 C-113 1 1.06E+03 2 47 PUTATIVE NON-LTR RETROELEMENT REVERSE TRANSCRIPTASE Soybean 784 5.51 
C-276 j 1 652 2 36 unknown protein {Arabidopsis thaliana} 562. 7 5.52 
_5_~-~~ J~~:1_!f~~- ~i 1 979 2 46 SERINE/THREONINE PROTEIN PHOSPHATASE TYPE 2A Soybean 4346 6 
5232 JC-323 ! 2 238 2 10 unknown protein Soybean 3987.7 6.68 
?2~~.J~-~~?~ -- _J 1 1.70E+03 2 12 putative amine oxidase {Arabidopsis thaliana} 1225.5 5.52 
5238 -JC-321 ______ _  1 1 2.18E+03 2 27 putative aspartyl protease [Arabidopsis thaliana]. 3295.8 5.45 
5240 C-627 I 1 422 2 25 putative VAMP-associated protein [Arabidopsis thaliana). 877 6 
52~--~--r~~~~5 .: .. __ I 1 1.19E+03 2 151 auxin-regulated GH3 protein,[Arabidopsis thaliana]. I 885.1 I 5.52 
5242 C-62 I 1 1.80E+03 2 60 unknown protein Arabidopsis thaliana 1~154.5 17.08 
~_-2_7,9 ........ I 3 118 4 68 malate dehydrogenase {Glycine max} 135804.8 18.54 
5273 C-622 
53:if JC~ifaf···· -·-, 1 4.69E+03 3 79 fatty acid elongase 3-ketoacyl-CoA synthase 1 [Arabidopsis thaliana]. 904.1 5.52 
s·341 ·-1 C--630··-· ···i 1 998 2 29 putative protein {Arabidopsis thaliana 833.1 5.52 
5~4f ~:~?.~_::·_·  'j 1 1.06E+03 2 51 PUTATIVE NON-LTR RETROELEMENT REVERSE TRANSCRIPTASE Soybean !784 5.51 
5344 C-631 ! 1 1.04E+03 3 66 ENOLASE castor bean 836 5.83 ' 











503 ··-- 1 sos··. 1 soi 5 
5070 -2 
5071 . 4 
5072 1 
5"106 .. 3 
sf61 - s 
5108 . 3 
5f69'" 1 
5tfa 2 
5135 . 1 
Mf .. 1 
5142 . 1 
5144 .. 2 
51i . 1 
















5242 . 3 
s2sc:i · 2 
5"i73 2 
5324 . 2 
s:i41· 3 
5343 · 2 
5344 1 
Ace No 



















































































































































s36tf -c:241 ··· 
s405· c:~f,fa · 
s43':3 ·· c·:tfo1 
CL I MOWSE I Matched 
1 I 1.06E+03 12 
Masses f- - - - - - Protein Name IMW lpl 
73 Unknown protein - soybean. 584.7 5.51 
31478 12 27 unknown protein Arabidopsis thaliana 3814.5 4.68 
11138 5 100 phenylalanine ammonia-lyase Arabidopsis thaliana 25254.9 8.71 
1183.7 4 86 I hypothetical protein Arabidopsis thaliana I 43430 16.1 
1 l2.08E+03 12 177 !hypothetical protein Arabidopsis thaliana 13236.7 16.73 
1 I 1.65E+03 12 181 !hypothetical protein [Arabidopsis thaliana 17659.9 16.99 
1 l1.06E+03 12 1102 lhistidinol-phosphate aminotransferase {Nicotiana tabacum} 14770.8 16.73 
1 l1.56E+03 12 188 !unknown protein [Arabidopsis thaliana]. 14889.5 15.44 
54~8 .. C.~~.'...~ . _l 1 1.20E+03 2 52 putative protein kinase AFC3 [Oryza sativa 877.1 5.52 
5443 C-244 I 1 1.01E+03 2 86 2-oxoglutarate dehydrogenase, E1 component [Arabidopsis thaliana]. 469.6 5.51 1 
544i .. ·c·~·ig4 · · 1 6.32E+03 3 53 beta-tubulin cofactor-like protein {Arabidopsis thaliana} 1716.1 6.5 
s·503· rc·-2s · .. ... 
5466 · C~249 2 8.27 4 28 auxilin-like protein [imported] Arabidopsis thaliana 50264.6 5.54 I, 
,5469 ·c:2s1 ·· ' . 1 399 2 41 endo-beta-1,4-glucanase [Fragaria X ananassa 926 6. 75 I 
1 966 2 76 HYPOTHETICAL 24.2 KO PROTEIN Soybean 861.1 6.74 ·-1·~:~( . .1 1 1.53E+03 3 105 putative trytophanyl-tRNA synthetase {Arabidopsis thaliana} . 2502.9 5.3 
5507 C-209 I 1 340 5 101 hypothetical protein Arabidopsis thaliana 421990.4 6.5 
551 ff C-245 I 1 1.44E+03 2 91 putative protein {Arabidopsis thaliana} 1118.3 6. 73 
1 522 2 47 putative protein [Arabidopsis thaliana]. 2560.9 7.25 iii}[fillii •·· 11383 2 24 I RNA recognition motif-containing protein SEB-4 [Arabidopsis thaliana I 1251.5 I 5.84 11972 2 12 !SOYBEAN CALNEXIN 1855.1 15.52 
5544 C-205 I 1 2.35E+03 2 105 putative protein [Arabidopsis thaliana 1247.6 6.91 
5611 C-571 2 664 2 40 ABC transporter-like protein {Arabidopsis thaliana} 552.6 4.6 , 
561~( c·~573 ...... 1 320 2 19 Oxalyl-CoA decarboxylase [Arabidopsis thaliana 775.9 5.99 I 
·ss24 'foo .. .. ,,, . 1 118 2 33 auxin-responsive GH3 product - Glycine max 3107. 7 12 1 
5701 C-195 1 2.01E+03 2 56 Hypothetical protein [Arabidopsis thaliana]. 1296.6 5.95 
5706 C-568 2 9.06E+03 2 · 66 NT16 polypeptide {Nicotiana tabacum} 2188.6 6.92 
5812 132 1 2.80E+04 2 91 putative protein [Arabidopsis thaliana]. 3540.1 8.86 1 
5813 C-432 1 348 2 31 COC27/NUC2-LIKE PROTEIN Soybean 2089.3 6.86 
601 C-517 2 17.8 4 110 phosphoinositide-specific phospholipase C Soybean 68697.3 5.73 
60i ... c :§1if ···- 1 2.09E+03 2 95 NAOPH:quinone oxidoreductase {Arabidopsis thaliana} 4142.8 4.62 
604 -· C-1ii' ...... 2 546 2 34 ribosomal protein, putative [Arabidopsis thaliana 1285.4 5.21 
'5cj'5 ____ c:39'5 .. .... 1 972 2 31 hypoxanthine-guanine phosphoribosyltransferase 1 {Arabidopsis thaliana} 855 4 I 
{fof ., c:lffif .... . 1 2.22E+03 2 68 hypothetical protein Arabidopsis thaliana 1318.5 4.51 
M63 · c:ffl ··· · 1 361 2 24 cysteine proteinase R021A [Arabidopsis thaliana 1719 6.34 
6104 . c:15,2 .... .. 1 2.35E+03 2 37 CELL DIVISION CYCLE PROTEIN 48 HOMOLOG Glycine max 1247.5 5.52 1 
.6114 t:ffa .. 1 803 2 45 HYPOTHETICAL 13.7 KO PROTEIN Soybean 905.1 7.69 
6118 C-669 2 1. 73E+03 2 57 NADH dehydrogenase 10.5K chain-like protein {Arabidopsis thaliana} 8938.6 8.57 
6129 217 2 634 2 33 plasma membrane Ca2+-ATPase - Glycine max 578.8 7.98 I 
613i::i" ·175 · ·· -· ·- 1 1.1 OE+03 2 111 epoxide hydrolase homolog - soybean. (Glycine max) 734.9 5.24 1 
6131 C-670 · 3 972 2 25 calnexin Soybean 855.1 5.52 
6135 . ·c:sfo··"·. 1 951 2 60 hypothetical protein Arabidopsis thaliana. 2377.9 6.47 
·· · ... ..... - · ··· 1 733 2 57 putative L5 ribos-omal protein [Arabidopsis thaliana]. 1247.5 6.09 
?~ .~L:1:~.?.~--~ ·_  ·_·_·:·~ ,! 1 133 2 20 Arabidopsis thaliana (putative protein) 3618.1 6.94 I 
6138 173 I 1 1.1 OE +03 2 108 putative protein [Arabidopsis thaliana 840 5.52 1 
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SSP Spot ID CL MOWSE Matched Masses ---- -·- Protein Name _ MW pl 
6145 C-344- 1 202 2 13 ··-transcription factor WRKY4 {Petroselinum crispum} . 2446.9 9.5 
6148 . C~3i6- . ... 3 91 .6 · 2 18 - nosignificant similarity found -·· 2155.5 8.5 
6149. C-3.45 1 255 2 16 cytochrome P450 soybean _ 3626.1 7.94 
Msf c·_34f --··· 1 426 2 19 Unknown protein Arabdiopsis thaliana 1314.6 9.75 
616.f C~48f · ···- 1 933 2 30 cyclic nucleotide and calmodulin-regulated ion channel [Arabidopsis thaliana]. 1431.7 6 ·62t>" · c-·53:r ··-·- r ··· ·f49E+6:f (f° ··--····· ···- 21s --·· ·· 14:3~3~if1<e-proie1n.<F,-isu-m··safivumr--····· ·· ······- · --······  ····•···-··-···---····-· ······-· · · -· ··· ·· ··•··-·· ···· ·· ··· 3fa31:-t5 ·· ·4.81 
6204 · c-:t"1g· ..... 1···· fjsE+·cfa·· :i--········--· ····106·--··· · putailve.AMP deaminase.fArafifciai,s1s·ttiaifa.nai. ..... ,.._ ... ········· -•··· ·--··· ·· ···· •······· ·- ·········-··--······ ···· ·-···2ifaa.3 · ····irn4 ·· 
6205 C-109 1 972 2 26 metalloendopeptidase {Pisum sativum} · · ·· · · ·· · 855 · ·· · - 6.1f1 
621 146 1 762 . 2 27 TRIOSEPHOSPHATE ISOMERASE, CYTOSOLIC Glycine max .... ··4af5··· ..... 4. 
6210 213 1 1.69E+03 4 56 · Putative protein Arabidopsis thaliana · · · 3618.1 · · 6.94 
~2.~.~··  2.~.! ... ··-····-~·-· .. . ~: . 1.!.~~~-~ J?. ..... · ·· ··· ---····~~-.. ·--· ... .. p~ta.~~Y~ ... P.r().~~i~·~r~~i~?P~.i~.~~~li.~~~---·······-··· .......... ........... ....... •-··· ...... ... ...... .. .. · .... · ... ...... .. .. ····-···· ..... ··········--· ..... ~?~.~:.~ .. ·  . : ... ~:?! ·-· 
6225 C-280 1 609 2 15 I cdiaminopimelate decarboxylase {Arabidopsis thaliana} 2025.4 6.46 
6251 C-250 1 1.21E+03 2 74 fibrillarin-like protein {Arabidopsis thaliana} 1942.2 6.75 
6275 C-668 . 3 972 . 2 25 .. calnexin Soybean . . . . . 855.1 . . . 5.52 
6283 C-110 1 972 2 .. . 48 . metalloendopeptidase {Pisum sativum} . . .. . . . .. .. asif ·· -······  sjfi 
629 C-553 1 · 898 · 2 35 · · mitochondrial phosphate transporter Soybean · · · 926.1 ·-·· · 3.8 """"' ---..J 
630 . C-552 2 686 2 . 32 . DELTA-AMINOLEVULINIC ACID DEHYDRATASE PRECURSOR Soybean 1561.8 6.14 v-. 
6302 C-70 1 2.47E+03·- 2 131 unknown protein Arabidopsis thaliana · 1234.5. - · if.Yi··· 
6303 C~73 2 439 2 56 30S ribosomal protein S16 [Arabidopsis thaliana]. · · · · · 2922.3 · ·· 6.26 
6312 C-108 2 462 2 · 36 unknown protein [Arabidopsis thaliana]. · · · · · · · 3382.7 8.83 
631.4_ .. 209. _ .. ... · ·1• •0S••···1.06E+03 . 2 __ . _______ ·- 43··· · ...... .... Mitochondrial import.inner membrane translocase subunitOryza_sativa ....... . ....... -··----···---- - ·-- - ·-···--- 768.~ ... .. ... 6.6~ 
6328 C-71 2 11. 7 4 48 phosphatidylinositol-4-phosphate 5-kinase Arabidopsis thaliana 85955.6 8.82 
634 .. 93·_· .... . ... '"1 . ..... 26.2 ··-··-·-4 · ···-·-···- 55···· --·-····· exonuclease-like protein.Arabidoposls thaliana ·-·····- ··-······-······-·-·····- · ................. .. ...... ....... ·-·- ··-·- ·· 55877.2 ····· 5.4?. ... . 
6345 C-246 1 310 4 82 putative amylase Arabiodopsis thaliana 57953 6.74 
6352 C-65 · · 2 972 · · 2 89 · · unknown protein {Arabldopsis thaliana} · · · · · · · 855.1 · 5.52 
636 C-176 1 1.00E+03 2 86 CATIONIC PEROXIDASE 2 Soybean - . . . 829 . 5.52 
637 148 1 6.04E+03 3 . 39 iDISULFIDE ISOMERASE PRECURSOR Glycine max . . . . . - 1085.3 .. 4 
:~;: ~::~6 _:  :-: . --: _ _-_--_ -: -~ ::: : _ •.-. ~: : =-•· J I~ ~:~:= g;~:il~ ;,;i:~~:::l~~:~~•m; : ~-=-= ~-: : = : :: : ~ : -. - -- _ - :--~ _ : 
6384 C-89 1 7.49 6 68 PYRUVATE DEHYDROGENASE Arabidopsis thaliana 43031.5 6.84 -··-·-· -··  --·-·····-- ··  ·-···•··-----· ·-·· ......... ... . ··--·-······· ... ·-· --·-···-----···-- .... ... ·····-·---·--···· ·····--·-·-··-····· ·--·-·-····· . --· ········-·-· -· - ·······-·-·--······ ·--···--·-·········-- ··1·-- ···-
6403 C-253 1 3.83E+03 6 166 CCAAT-binding factor Arabidopsis thaliana 34905.6 7.78 
~}1}. :· L.]~~!~~:.·.·=:=··~.--- · .·~-.'J?~ .. .. -·: put~i~{~.~~?!~~n,.<~i-a~~~fasi~_i~~~~~j ~~·-~-= -·-·-·· · _- ··_- -~:··~--·~.:·:·-· · ···~.~: .--· · ·-.:~:~~~ ··~· -.· · ·:_: ·---~ ~~-~1-~. : 
6sos c~24a ·· 2·--·-- f 631 ·· · -- ·- 2 ··  -- 4s--·--·· · Tiate eiongafoct hypocotyi"protein-YArab1cto"r,sis-·1ti·ai1ciri-aj. · -- ·-· .. · ·-- ·· ·  · · · ·--- · ·· -- --- ·4ofaa T6.43 ·· 
SSP Rank Ace No % Cover Database 
1 6145 -1 -· TC89421 52% TIGR- -G- M- - - - --1 
6148 3 BE057263 77% TIGR-GM 
~~~~__i 4 _ 13388 45% pDNS_O_Y---- --1I 
!t!i IL l!Wi::: jj~ -:!~~ii~ -
--- . .. -·-· ' . . ,- ·- · ....... .. . . -· -- . .. . . . . . . . ······· .. . 
621 j1 1BG155588 100% jTIGR-GM 
621Ci° li ·-- .. IB"i~474715 .. . ,fry~ .. . (TIGR-~G~X .. 
;1~tlt · J~g~:i~t . ;;:~::~c-
6227 !3 BE057263 77% jTIGR-GM 
~~1_.-:· 11 . . . 1~I~_3· ...... ~0~0/o ·!pDNSC)'( 
6243 I 1 14087 100% pDNSOY 
···· ··· ··-T1 ···· ··tcago11 ·_ 100% 
1
rIGR-GM 
6244 j 1 .. . 122§6 .. -.. .. - 100% . i pDNSOY 
6247 T2" 11133715 12% jNCBlnr:arabidopsis 62sr·1s . . TC8084•f . ··e4o/~ . !TIGR~GM ···- - - -· .. .. . . 
;ii~];·;_•· .•. J~:iii~--~-.· f ii{ . -•. _ 1~:1~;i~ ~-:~---~ 
-~-~9. __ __ 2 ... . ···- .. _ ~?,°(~-- __ jllGR-~~ _ 
6302 1 BF009833 100% iTIGR-GM 
63cff· i ·- ·-- 153:ff ·· · · · ··· · ·i3a<>i~ · - --·  pbN sbv---· 
631i° s ... 1ofii"§ .. ... ··-·-· ifri _____ -·· -pDNsov··  --·· ··- - ·· ..... 
6314 . 3 .. I·1s12a . - . 16"0°i ··- - p.DNSOY -- -··-·- ·-··-··-·· 
6328 1 I 5777366 2% NCBlnr.arabidopsis l!t~n~ m1r:1~~ -:r-· -~6::t:::it~}diP_~i~ :  
:i1~-- ff ~: :.::Jl$J;l-:J39 ___  ~:iif : ... ;:·::1~-:~·: ___ _____  
637 BG652532 1100% . ·1 TIGR~Grvf .. . - · .. ····· . --· 




. TIGR-Grvf ··· . ........ ... . m:-l -1;~~21t~ · 
·rliSil l~!t .. -l~li~l~~tp~i• 6384 2 6403 1 541s ·11 
&fri- 4 . ·- rA144·2·g-99 -·l·1·ooo/o . - i"TIGR~GM -· .. 
f~f r · !~~~!a - : ~ii:~  : !!~~~~r·•--- ··· .. 
646 4" . "[26"48 . ..... 10% lpDNSOY ···-· - . 
6502 1 .l"1°31.61.41.9 .l9o/o ·-· . . l"NCBl~~:pl~-nt - .. 
6505. i 4 . I 12.si . j 1 ob0!o J pDNSOY . .. . . 
--.._.) 
0\ 
SSP Spot ID CL MOWSE Matched Masse,!_j __ Protein Name MW pl 
:i!:: ~:::; ·.¾:· i?:E+o~ t! -:: :~~::· -· 1Ei~1I!:~~;:l~!~~ti~~s~d~~s;st~:;~~~:···.: · ~---•: ... ·_· ::-:.· ·.}mt .·::~ 
·6~-1~0 ~. ·~-203 :~ .!: : -_ ·2:~~~f 03 .·. ~.· ·.·.~·~. .:~i~ 9.~~ . . . P.ut~tiy~. P.r~te!·~ [A! a~~o~sfs ttia~i~~-~~ : : ~-·.:~.:. ~:: .. ·::.~·.~:~··: --· . ::·.~.: :~.-.~.~ :~ .. . _ . . .. .-:~:~·.:.~: -:~:=~-. -~·_:_··~.: .· :. j·?.1-?:.6 ...... ... ~i~r 
6611 C-206 1 83. 7 4 86 hypothetical protein 43430 6.1 
~s1~ __ -~·-2~4 ·.-_ - T.-:~ :.2~~~g3·-.?-~.: -:~·-~- ?(-_ _- - _ -· ! p~t~t~v~-~f :~.:~ ·:_ :: :·~:~:~:.:~~ ·:~.-:·_· ·.~::~~::~:: .. .:. ·: -· : ~:~:~~~~~-·~==-.:~.:::~::·.:.· :· .:·.: _ ..... ·5.:·~.! __ 
6715 C-197 1 376 6 102 Unknown Protein from Arabidopsis thaliana 96258.4 5.96 
7013 C-336 2 2.40E+03 3 · 19 No significant similarity found · · · · 4813.9 9.86 
7015 C-672 1 2.32E+03 3 . .. . . 95 GTP-BINDING PROTEIN ERA HOMOLOG Soybean . . . . . . 4279.2 9.03 
7104 . C-1.12 ..... ... 1 ....... 991··---· ... 2 .. ..... . ··- --··· .36_ ..... . -· .!PROTEIN .KINASE. BETA.SV7 ISOFORM Glycine max .. ..... _ .......... ·-····-· --· ... .. --·- ........ --.-· .. ·- - -·-····--·- 2040.4 - ---·· 6.85 . 
7116 C-671 1 2.67E+03 2 62 ;Porphobilinogen deaminase Soybean 2883.5 7.73 
7128 .. C-284 ··---··- f .. ... {65E+o3·· i ----··-·---· --·- 66---·- · ·- · ·junknown ·protein ·{Arabidopsis.thaliana} ----·· ···- ----•- -•·--- ·----- ··------- ·-· ··· · · ··· -··---- --·--- · -·--··-----·····--·-·· 3400.2 - ·· 6.73 · 
~~·~3 · .. ..... ~···· ·~a5:E+03_ ~····-· ......... ~~······· . . 1:~i~~~~r!:n~~:lr~t::~~:~~-l~=~;o~=;~:~~obpe;:thaliana ......... , .... ··········•··----· ··----··- ·-- -- .......... ... ····· 
7137 C-106 1 81 . 2 . 27 . Unknown protein Arabidopsis thaliana .. . . . . 6089.1 . 8.57 
7138 C-285 2 957 · ·2 · 14 · no significant similarty found · · · · · 2950.4 · · 8.61. 
~:~3 == : = J::E+03 K =- _:_: _= _  · •. :~~l~~~k=•~~~~:~;:b~:h~~~~:~:.:• {Arabidopsis: thaliana} ·· :=-=: := _ . :_· -=:=== = == ~~~S.B =- ~::~ 
7162 C-329 1 265 12 . . 18 putative protein {Arabidopsis thaliana} . . 1629.9 7.91 
7163 C-330 2 238 2 10 unknown protein Soybean 3987.7 · 6.68 
7168 C-328 1 746 · 2 23 elongin - like protein [Arabidopsis thaliana · · 144{8 8.06 · ...... 
7173 C-283 1 370 2 · 26 protein phosphatase 2C [Arabidopsis thaliana]. · · · 2494.8 ·· 6.75 
7180 226 · 1 834 2 44· putative protein Arabidopsis thaliana · · · 871.1 6.85 
---.) 
---.) 
7182 C-105 1 · 388. · 2 23 calcium-dependent protein kinase 19 -Arabidopsis thaliana · 833 · 8.27 
7186 C-104 · 3 · 368 2 31 Unknown protein Arabidopsis thaliana · . · · · 2938.4 6.14 
;~~: jg~!~· : ·. ~:-;~:E+03 -~ •• _:: . :_: _:~ = ~:~~=~:::~ ~;:~;:::i::;:i:~~rd ion channel [Afabidopsls ·. thaliana]. --~ : =: -=~· ·• ~-= ~lE~ : . :.~5 
7209 C-619 1 4.31 4 120 functional candidate resistance protein KR1 Soybean 128676.2 6.66 
721 C-167 · 2 2.49E+03 2 25 plastidic cysteine synthase 2 [Solanum tuberosum · · · · 1176.6 · 5.18 
7216 C-256 1 · · 3.01E+03 2 · 69 · · no significan similarity found · · · · 7366.8 8.02 
7219 C-617 . 1 ·1.80E+o3·· i 60 . unknown protein Arabidopsis thaliana . 1154.5 . 7.08 
7227 C-281 · 1 · 1.83E+03 2 137 DAG protein, putative [Arabidopsis thaliana · · · · · 1267.5 · 6.75 
7232 161 · · · 1 ··· 529 · 2 · · 26 xylose isomerase {Hordeum vulgare} 693.8 · · 8.25 · 
7238 C-88 · 1 497 · ·· · 2 · · 36 · · putative protein [Arabidopsis thaliana]. · · · 958.1 6. 75 
1243 c~61i·- · · ·1° -- · i:4oE+o:f· ·a -- .... . · ····· 63 -·· -···  -· tiypottieticaf'i>roiefn·tAraiikiapsis1ii·a11anar ··--······-- ·--·-- -- -···---- ····- ······ -··· ·· ·· · ······ ··--··-··--· ··  · ........ ...... . · a4aaT · ··· ·a:·ff --
1~.~? ~.-~83 .. _. ·-.~ -·· ~-~~~-~o-~.-1? .. - ... --~.~--.... . ·- ~~<:?I~J-~_?.~Y~~~~ ..... ... -....... .. .... ---··-- . -- . . ·--·-···•-·· -.... . -.. -. 3~~-8.:~~·-··· ?.-~~ 
7254 C-102 1 123 12 25 , Unknown protein Arabidopsis thaliana 2300.8 9.39 
}iiJ . ~:;ir_j t ·=·. ;;,~•03 ·11·· ••·~ --~~ 1r· :_ · -~~i~ t~~iiif t~?f ~1~::i1~~i~iii~~:~hn~~>: _ .· ~~:--: •• =-• ·•· _ = ; -·_:: ·--. ---:j·. t!!:!-~: it -~ 
!3~~ . . ~:61·~·-· __ -~···· _ __ __ . 2 ... ..... ?,~. _ . _ .. ~.~9! ~~-~~J~~.~.~---- ····-···-···· ... . _  .. . . ..... _ .. . .. . . .. .. ?:.~6--Hi! . ~~.:~·~-··· -l· l!;i .. ·····•·  .. ·[§ ... ··-·· . . 1:u~~~~~s!~~faf:e~fd:1·:rtyt~it~~~:R{~l~1f~ot:rs~fhiiiiana} . . - .... ....... ...... .,....... ...... . .. . .. . ~:~~._7_ ···-lt:~· ..
652!f 3· - . . fTcaoiffa . ;160% . TIGR-GM 
~~_Ra~~cc N~__j_¾ Cover Datab_~~-----
6521 3 12596 f 100% pDNSOY 
~i~f f I !~if 46 ! ~b(};, ~~i:~tbidopsis 
· · ·· ·· · [9°/°. :.: . _ · · · ~C~lnr.plant 
i 100% pDNSOY 
. !a% NCBlnr.arabidopsis 
i ;~r~. l!:i~i~ ----
883/o pDNSOY 
.;.gtff :.~-- f;~~:1~~ · +~:~ ::·. - ;:~::~~ -·-· 
.. •·- ·-- ... . -- ·---- ·-•· ··· ... ·-. ·1 ·····-···-- .. ... ··--- . n~r 1 ; - - -1}~2a~~5i -- - ~~::~i -
7138 -- 2· .. .,. !AW733399 1·aa0/o" - ... . T"i<3l~~GM . .. 
7143- ·2 .. .. l575f - · . 14.0o/o . · pONSOY 
:_:itH: 6979337 ---°f4589 -
, ~ - -
6715 3 15982769 
70fa ·2 . fog"fo 
7015 1 BE800113 
7104 . } ::~--f ::t/0572 iii6 -
11·5··-- 3 ... -rc§tfrtfa . 166% ... . TIG.R-GM 
ifoi . s. Tca2004 76% ___ __ ... -"i"iGR-GM 
-~-~ _:·: ... ·s~~j~-~~i ·: ~~0~ ::_----·:·_·_ ffibR-(3.~ :· .:::-·--
116a 2 BE820619 100% 1TIGR-GM 
mt. l.•i ;fr;·9i48 •·1}[f ~=:··.··.1 !~G;i~· .·•.·- ••- ··~ 
7186 3 Al735944 !65% TIGR-GM 
Hit L=!I;F~1:-•=···lil![ __ ![ilt_·  .:_:_)::~ 
7209 3 18033111 3% NCBlnr.Glycine max !it~::.-. T-~: :_-- ·· .f~~_§r_· _  _:J1~~~-0~ :-· ·· · - jjo~-s~y_ -~-:-~·:··-~~-:~: ·:·. 
7216 4 AW279182 !58% TIGR-GM 
·1Ifa. ~r·· . ... ·si426956 "j"foo0;~- ·-· -· TIGR~GM . . 
Yiii __ 2 __ ___ -- T:fof2 . -. ·- I fooo/o- . pDNSOY ~t~r:ir --~J:t:~o:. ·.--i:~f---i:.iNti~ ----
7243-- f . --- ·rc~ffr79 !"76¾ - ti GR-GM --
i~s_r ~?-- -:~G-~~:~o-~~ -,.~_~0°1~--~- __ !i~~:-~M 
7254 1 11966 i 61 % · pDNSOY 
7256 . 2 TC86f4b .. ···rg·s0/4 . -JtiGR~GM -
f251f 3-.... sfa-~f- ·--1'100%· ·-· "fpbNsov .. 
729 ..... 4 - TC94766 . · 1100¾ .. . . jTiG·R~GM 
7303 3 -·· .. iBG046foi -184% -- ···fr1GR--GM --
-~--- .J ~_if~~-1-~7- Ji6_~_:·- .. rr~~~-~G_M _ 




SSP Spot ID CL MOWSE Matched Masses ---.,-- Protein Name ----- ·--- MW pl 
7309 C-608 - 12 777 2 . . 59 Unk.riown protein Soybean . .. . · ·--· . . 6043 . !6.65 
?Ji .~·--~~1~~ : . !f :: : ~:--?.6(~~~.:· 2:·. ·· :: __ ·.~: ·1·~·6·~· - . ~.~·!1~D_~!~~ .9.5.<l.~A~~~~.~~·~ P.~<?.Y~:~N._<3}r.~:i.n~_ii,.~~ . · __· - :·:::·~ ....... ··.~::·~ ·:· .. ::: .... .. ... . ·-- :: .~:7.6~:r . ]_~j(_ :· 
7313 C-252 12 1.52E+03
1
2 90 PUTATIVE BZIP DNA-BINDING PROTEIN Soybean 2411.6 6.41 
!ii;··•
1t~:r -• ... lf ilf !~~~!-·~·. ~:.=_:\1L·:-.: .. . t;;)$l-~iJ~S~f !;;:~:;;~~~;;=~_:.··• · · -•··•_:• :i•~•i ·•: :\j: ·-•· ·:•.•· ••••.i: .. f ii{;·_:: !l•~ 
7328 C-69 I 3 1.15E+03 2 63 ribosomal protein L 11 (15) {Medicago sativa} 2621.1 5.98 
733 144 1 1.05E+03 2 · · · 27 · MAP3K alpha protein kinase, putative [Arabidopsis thaliana]. · · · · · · · 773.9 4 
Hfa: :~ r-!!m~I!f . -=·=ff: . :  =: :-: ._- : ... ·. •. -.. .. -: - -· .:~. ·.: -: : •·:.:•···  !!~:-1=:=: !:!~ 
g~
54
. : J:-!;;E+o3·; · . .-- ··.  •·.··  .... ~~~~tt!'P~~:~~r!:~~d~;~:~!~::~ti810(Ar3bid0i,S1S 1ha11ana--. . -· . -.... . . . . -- t:~;
5
- .. ::~! 
736 C-175 1 15.6 4 88 unknown protein Arabidopsis thalaina 60656.7 4.9 
7370 C-90 2 462 · 2 · 20 · hypothetical protein [Arabidopsis thaliana]. · · · · 3382.7 8.83 
7402 · C-466 2 · 462 2 · 43 · · hypothetical protein [Arabldopsis thaliana]. · · · · · 3382.7 8.83 
7414._ C-462 ····- 1·-···-·1.29E+03 .. 2 . ... . ...... -..... 80 ···---·-- . . unknown_protein Soybean .. -·-··----· · .. --.. -.- --... . --•-- ··--···--·· ......... ...... ... .. -····- ·-··--· ···--·-- . ··---· ····· 7290.2···- 9.25···· 
7432 C-86 2 18.1 4 14 unknown protein Arabidopsis thaliana 35432.5 6.21 
7 436 150 1 930 2 64 putative ARP2/3 protein complex Arabidopsis thaliana · 511. 7 · 8.07 
7 440 C-87 · 2 634 2 · 29 cytochrome P-450 {Persea americana} · · · 578. 7 · · 5.52 
751 O C-154 · 2 · 1.19E+03 2 · 48 inorganic pyrophosphatase-like protein {Arabidopsis thaliana} · · · · 797.9 · 3.8 
7520 · 153 2 1.85E+03 3 · · 30 Arabidopsis thaliana - Ublquitin-Conjugating Enzyme · · 536. 7 5.52 
7522 151' 1 1.03E+03 2 27 Hypothetical protein Glycine max · · · · · 790 · 7.98 
is3a · c~1~ia ····· ·· 2···· ·1·.04E+o3·· 2·····-· ····-· 36. -······--· i>i:ifaiive·cffiiik·ea··c;icNAc·fransieraselAra6icioi>sisTti.aifana ··· ··· · ···· ····· · . .................. ·--·········· -- --· -··-- 414r ·--···· 6:r 
7544 . C-2i --··· 1 ..... 972 .. -.. -...... 2 __ _ .... .... .... 35 ·- -- ··---· . . putative protein {Arabidopsis. thaliana} ··-·· ·--·---·--- ··------ --······ .· --··---- .. ... ... - __  -- ······-···---···--········- ·- .. .. ·-- ---·- 855 _··---···-- ~-a._ .. 
7545 C-21 1 52.1 4 36 pyruvate dehydrogenase E1 alpha subunit 42916.4 8.38 
7546 C-23 1 1.80E+03 3 · 24 · putative protein {Arabidopsis thaliana} · · · 6547.6 9.19 
7605 C-440 1 1.06E+03 2 102 · histidinol-phosphate aminotransferase {Nicotiana tabacum} · · 4770.8 6.73 
7704 · C-540 · · 1 462 2 22 · hypothetical protein [Arabidopsis thaliana]. · · · · · 3382.7 8.83 
7705. .103 .. ........ .. 1. __ . J 284 ....... ... .... 2 __ . ... ............ _22 ---· -·· . . ma late_ dehydrogenase .{Glycine max} ___ ...... . ___ . --·---· ·----··- ··· ·-·- .. ..................... .. .. ... ___ ____ ___ ..... -·• . -· --·---- 8339. 7 .. ..... 10.45 
77061-:01 1 1.19E+03 2 77 Glycine max- ribulose-1,5-bisphosphate carboxylase small subunit 2405.9 8.77 :~~:+r~r .. .. -· !-. ~~2~E+03 · - - · - il-- -· .... ~:~:;:.~::~l~~1:~~:~E~~:::~:~l. --·-. · .-. ··--···-·· ·--.. · -. -. --· .. H:~:~ -· .I~!. -
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APPENDIX G. IDENTIFICATION REPRODUCIBILITY 
184 
I Number Number 
SSP I Sampled Identical Comments 
1013 :2 1 No hits 
106 ;2 2 
1102 ;2 !2 
---- - -··- -- - -··----·-··--- -·- ·- ·------------- - ------..;....---~ 
1111 · 2 1 Poor homology 
. . .. . ··---··- ··- - -- ·- -·· -···•-•· - --·- --···--:--------cc.~-----:-------1 
1114 :3 ;2 ! Poor homology i 
1121 ;6 : 5 : Poor homology 
1123 • 4 : 2 i Poor homology and no hits 
1125 . 7 !4 ; Poor homology and no hits 
1126 :2 :2 
·· ······ . . ··•--· ····- ··· - - ·--·- ····--- · --···· --···- ·- ···-··- · ···· ·-··---- ---------i 
1127 i 2 · 1 : Poor homology 
1}_~_?. ______  :4 ·3 ___ :_N_o_h_it_s _ _____ ____._ __ 
114 : 4 • 2 ! Poor homology and no hits 
1148 : 3 ;-2--·-· ; No hits i 
1155 : 2 ; 1 i Poor homology 
1158 ; 2 . 1 ; No hits I 
114 A i2 ! Poor homology and no hits 
1148 ;3 :2 \No hits I 
1155 l2 :2 
: No hits I 
1168 :3 :2 i Poor homology 
1173 12 ;2 
1203 :6 .4 • Poor homology 
1207 ;2 ! 1 : Poor homology 
1221 12 ;2 
123 :2 ! 1 iNo hits 
1253 ;2 '2 ------ --- ------------~ 1269 ·2 :2 ·- - ---·- -· --- - --- --- --------t 
149 :2 ;2 - ------'--'------- ----------------1 .1.~~ ----· ____ _ .. '.§ ....... .. ___ ,_ 3 .. ---····------- _  :Poor homology and no hits 
1530 :5 :2 lNo hits 
- - -----··•-•·-·- --······-···· ------··· --·-------,-- ---------------
1537 : 2 ; 1 : No hits 
1542 ;2 : 1 : No hits ··----·-c-----------:-------1 
156 '2 i 1 ! Poor homology l -- ---~-----=-=------___,_ ___ ---! 
..... 1_6_1 _ ___ j _2 _ __ ____ ;_1 ___ __,'_P_o_o_r h_o_m_o_l_o_gy~---_,_; ___ __ 
1727 :2 ;2 
1_80i_ ___ : 2 : 2 
1806 2 ;2 
1817 i2 ;2 
1822 ____ i2 ---------·-··-:·1 ________ __,i_N_o_h_it_s _______ l ___ ---1 
2001 ;2 ;2 
2005 ;2 i2 
2006 :2 ;2 
2011 '. 3 2 : Poor homology : 
t---- -·- - --------='------------1 
2021 :2 :2 i 
2022 3 2 : Poor homology --··---------·-------- ·---- --:---- ---~--- --·---- ---1 
204 2 .2 
2101 :2 
2104 
Appendix G. Identification reproducibility. Shown are the standard spot numbers (SSP) 
of protein spots excised multiple times for identification. The number of times the spot 
was sampled is given in the number sampled column. Number identical refers to the 
number of identical identifications given for the selected spot. Reasons for non-identical 
identifications are given under comments. I I 
185 
!Number !Number I I 
SSP !Sampled !Identical !Comments I 
2106 ·5 ,2 
·•·---·---- ··•- --·------ - -···-- ·· •·- ·------- ----•·· Poor homology and no hits 
{ 
2109 :2 :2 
2111 :5 :4 
·---- - - - -- - - - -- -· -··< 
; Poor homology 
2113 .5 A ; Poor homology 
2116 :2 ;2 
2202 ;3 :2 :No hits 1----- -----.. --- ---
2207 :2 :1 : Poor homology 
221 :5 ;2 1 Poor homology and no hits -· . 
2255 :3 ;3 
2274 :2 :2 : 
2284 !3 :3 
2285 :3 :3 
2307 :2 \2 ----- --···----·-··---·-- --·--- -- --·-2318 2 '2 
2348 .2 ;2 : 
2358 :2 :1 : Poor homology 
2404 2 12 
243 .2 ,1 ;No hits -- - - -----2431 .2 :1 . Poor homology 
2433 ,2 [2 
2440 :2 t2 
2448 :3 :2 : Poor homology ·------
~---· :2 :1 'No hits 2451 '2 :2 
2457 :2 :2 : ' 
2459 A 12 iNo hits -----·-2462 :4 :2 I No hits 
2488 :2 ;2 : 
2502 ;2 l2 
2520 :2 :1 :No hits -·---------
2543 '2 2 ·---------· 2544 3 ,3 
2554 :2 ;2 
2602 )2 :2 
2606 :2 ;1 ! Poor homology 
2611 ;3 i1 : Poor homology and no hits 
···- · • -· - -- -· ·---- -
280 :2 2 
2812 , 3 3 -- · 284 2 2 
'-- ---·-
288 :2 1 : Poor homology 
289 :2 :2 '--------
3021 ;2 ;1 , Poor homology 
3022 :4 ;4 ; 
3107 2 11 :No hits 
3108 3 :2 ! Poor homology 
3112 2 :2 
3115 4 i2 : Poor homology 
3121 .5 3 :No hits 
3122 4 -4 --· 
3130 :3 j2 ! Poor homology 
3135 '2 ;2 : 
3143 :2 :1 :No hits -- ------- ---------
3206 2 ;2 
186 
Number Number 
SSP Sampled Identical Comments 
3207 2 1 Poor homology 
3208 2 2 
3230 2 2 
3256 2 , 1 No hits 
3269 ·2 2 __ _ _____ ___,_ ________ --+-------I 
3278 j2 :2 
3285 :2 :2 
3287 ; 2 ! 1 : Poor homology 
3325 \ 3 ! 2 : Poor homology 
3327 '2 : 1 ; No hits .... --------·-· .. -- - .. ----·--···--···-·-·-·----·------------+---~ 
~42 __ • 2 : 1 : Poor homology 
3401 :2 1 No hits ---------------+-------l 
3405 :2 1 : Poor homology 
3411 :2 :2 
__ ______ ;_?. _____________ L? _ ___ __ ________ ---4-__ ---I 
3419 j2 i2 
3527 12 i2 
358 i3 ;3 
3620 ; 2 : 1 : Poor homology --- ---'------~------+----j 
3623 :2 i2 
3707 ;2 : 1 ; No hits 
3708 : 2 i 1 1 Poor homology 
3805 '. 2 --=-,2------',-----=.!'-------+-----1 
3807 : 3 ; 2 : Poor homology 
4014 t2 !2 
4019 :3 1 :No hits --- - ------------------+----
4020 ·2 :2 --- -·-----·---·-··--···---- - ---'--------------+----
4022 4 2 · Poor homology ·-·•------------~------1------1 
4104 2 : 1 : Poor homology - - - ·- -- -·--- --•·-·-- -·-·- ---·-----=-----+-------1 
4110 :3 :2 'No hits 
4111 :2 :2 
4118 :2 \2 
! Poor homology 
j Poor homology 
4222 :2 :2 
~ - 2 :2 - -'-----------+---~ 
4234 :2 :2 
4252 ;3 '. 2 : Poor homology 
4277 !2 !1 i Poor homology 
4284 '2 11 ;No hits -··--·-····--··-··--·-· - -·--- ------ ---------+-------! 
4320 _ ___ : 2 i 1 
4363 :2 I 1 
4364 j3 ;2 
! Poor homology 
iNo hits 
\No hits 
4370 --··--- ~-- --- ~:2 ___ ...;...'---------~-----i 
4422 :3 !3 ! 
. - - ·- ... - ~- ------ - ... . .. . ·--'-----------+-----! 
4446 ;2 
4612 :2 ;2 
4804 :2 
- · . •. _·.!_ ---- ------+------l 
4805 ,2 : 1 No hits 
5011 '2 1 'No hits ---- -- - ---- -- - -~- - ------'-----------+-----1 
5012 : 2 1 : Poor homology 
5013 2 
503 :2 2 
187 
!Number !Number I 
SSP !Sampled I Identical !Comments 
5072 3 2 : No hits -- •··· . ··- - ---·--- - --· . -· •· ----· 
5107 \3 :1 ; Poor homology and no hits 
5109 ;2 :1 • Poor homology 
5142 i2 ;2 ; 
517 i4 ;2 \No hits 
5205 ;2 :2 
5215 2 :2 
5216 '. 2 :1 : Poor homology 
5217 ;2 :2 : 
5218 :2 :1 :No hits 
5220 ;2 '. 1 INo hits 
5223 ;2 ;2 i 
5240 i2 ;2 i i 
5241 :3 [2 \No hits 
5351 :2 i2 i 
5357 :2 ;2 
5469 :2 '2 ; --·----- •-"< 5544 :2 '. 1 'No hits 
5706 :2 :1 : Poor homology 
5812 -·-- j 2 - -···-··-- -·. :2 -------- ······- · -·----
601 i2 :1 iNo hits 
602 i2 1 ( Poor homology -----·-··-604 2 ;1 ·No hits 
6104 2 ;2 
--- ----
6130 :3 :2 ! Poor homology 
6135 !2 :2 : 
6137 i4 12 i Poor homology 
6138 '3 ;2 :No hits 
6162 2 :1 : No hits 
- - - - - - -•• •••- •• • - • """ " - •·• - w-• •- • - -• -•r.,•----•- •~--
620 :3 :2 :No hits --: 
3 !No hits 621 :4 ~-~- ---- .. -·· - - --·-•-·-- -··· ---- -- ---- ---- -··- --
6210 ;2 :2 
6214 :2 ;2 
6227 :2 ;1 !No hits 
624 i2 ;2 1 
6243 ;5 :2 · Poor homology _and no hits ____ 
6244 A 2 , Poor homology and no hits - -- -- ___ ___ .. _ _______ 
6283 :2 '2 ; 
629 3 ;2 : No hits l - - - ------ - ---· 
6314 2 i.----------· :1 '. No hits I 
634 !3 ;2 : Poor homology 
6415 t2 :1 : Poor homology j 
7128 !2 :2 I i 
713 i2 :2 
7138 2 ·1 'No hits 
7143 4 ,2 . Poor homology and no hits -7209 3 '2 ' No hits -- --·-----· --•- -.- -
7219 A j4 ' 
7227 :2 :2 
7232 A ,3 1 Poor homology i 
7243 :2 2 
729 :2 2 , 
731 :2 2 : 
188 
Number Number 
SSP Sampled Identical Comments 
733 3 1 Poor homology 
7338 !2 2 
735 '2 1 No hits 
736 :3 i1 No hits ---·--·-·------7538 :2 ;2 
7704 !2 :2 ' 
7705 A !3 : Poor homology 
7706 :3 !3 
813 '. 3 :2 : Poor homology 
8146 :3 ·2 : Poor homology -8150 :2 :2 
8151 :2 \2 ----- --··- -·--- ---------- - -- -·--· 7 Poor homology 8157 ;3 ' 1 
8158 ;2 ;2 : 
8159 [2 :2 
8160 14 :3 Poor homology 
8161 i3 i3 
8162 :4 ;4 ·-8216 :2 '. 1 Poor homology 
189 
APPENDIX H. PROTEIN EXPRESSION PATTERNS 
APPENDIX H. PROTEIN EXPRESSION PATTERNS 1137 5621 6407 7260 1127 7186 
2469 204 7262 6151 6611 5544 
4423 2298 6269 7371 8161 7161 
6149 2161 7162 4243 7264 3138 
7296 3452 7273 3305 1304 2146 
Group 1 1213 3154 1212 8156 2242 2235 
8151 260 6384 5238 276 2425 
,.. -t 7148 4438 2205 422 2143 4606 
2722 3709 1219 7544 1209 3503 
2225 7294 7254 8165 328 4544 
8153 6205 2170 1426 7546 7182 
4621 2251 3604 6212 2477 4368 
275 2488 1214 2263 4413 8158 
5116 1307 7365 6152 2411 332 
0 ·1 2336 2154 1449 2478 1153 8152 0\ 2110 6202 7145 2206 8222 237 
6222 1811 7271 1268 1335 5369 
1276 8422 4021 336 258 4433 
1158 8162 5248 7107 8148 306 
3015 7318 2279 6153 221 7132 
6402 4404 1288 7013 6140 6203 
3515 5004 1215 4609 4312 5270 -. ., .. - - 5504 6505 333 3283 7545 7321 
13 17 21 24 5701 5605 1438 2310 3530 7710 
(OAF) 6144 3142 1336 2419 5003 1150 
6328 4154 6305 535 3405 4370 
Appendix H. Protein expression patterns. Shown are 
2719 5129 7238 6103 6146 2294 
protein expression patterns generated using GeneSpring 329 8225 1275 1317 6376 8160 
software. Representative patterns are shown for each 5466 1136 8402 8159 7267 1242 
of the 3 7 different expression patterns. The expression 2330 1359 8150 4525 3240 339 5521 
pattern is mapped over the course of the four time 2281 7507 6254 1322 6522 3155 5257 
points of 13, 17, 21, and 24 days after flowering 2489 3124 7292 3003 7153 3620 1299 
(OAF). 5356 2349 3419 2515 6150 3463 5216 
6308 3425 507 3516 1133 8157 130 
351 2133 3426 7414 
5219 8230 5230 7236 
119 6509 4218 3029 
4406 6225 6340 6315 
4123 1809 7362 1103 
Group 2 6267 2249 2255 7402 
707 3517 7538 1154 _, ... 7349 3436 8173 5206 
6317 2511 7251 7247 
5105 7351 8166 3433 
7444 8231 2704 3128 
1820 602 6502 717 
5533 2409 6615 302 
2131 1283 1244 7129 
·1 
1802 3428 7179 4371 
0\ 1719 7347 734 623 
303 3170 7356 3166 
6424 4219 6420 1527 
4144 1605 505 2217 
3434 7350 1529 3161 
6506 5224 8179 6614 
6516 2337 2357 5536 
., .. - - 3306 5510 6326 3257 
13 17 21 24 5007 1810 2359 4360 
(OAF) 4326 721 4211 1222 
345 6520 1826 2331 
2306 6253 1229 810 
2432 2723 3259 3607 
4221 5318 2481 4274 
5213 1141 7252 636 
1701 8177 5150 3178 
3236 814 2115 521 
3328 282 2256 
2160 6374 3524 
738 1110 2602 7540 4521 
6802 7551 2622 7704 4279 
1128 4258 3101 4802 6304 
5313 7008 5502 211 2220 
5623 4602 6408 4516 2130 
Group 3 1272 6801 7266 6528 6375 
3407 6354 7541 4322 7369 ... _,11111. 3368 5360 7705 5402 5375 
3710 3610 2158 3514 7175 
7118 7007 7457 7215 3112 
634 4224 3159 5446 6262 
1163 6714 3239 2501 3278 
5243 7549 5403 7114 2517 
4427 7006 3314 3801 6365 
N '1 
165 7112 5523 4248 5321 
0\ 3153 140 6426 621 6529 7181 ..---4 
7009 3618 6124 2438 2702 619 
2004 4551 5110 4340 6209 6708 
1412 6319 5501 2412 3712 7261 
3445 6366 6311 1264 6003 2549 
2441 5405 7113 7452 3603 2009 
5702 2546 3264 4710 5145 7542 ., .. - - 6713 1822 6606 2351 7116 1109 
13 17 21 24 285 1403 6246 7258 7115 6712 
(DAF) 4504 348 4805 3118 6531 5804 
4439 3221 5813 6211 6719 616 
6705 5514 233 5072 7263 1358 
5456 2194 7265 7706 7527 7543 
1819 4501 288 7002 1172 7171 
3711 3303 2163 5254 6608 3622 
2293 6524 6710 3423 6118 2184 
4702 4612 2005 2523 5547 7557 
6715 5812 6131 7106 2540 7360 
7177 225 2216 6706 1630 4018 
3024 1221 1291 529 
1703 6249 5419 739 
1341 5144 8172 809 
5113 2020 7250 4283 
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